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IN THIS ISSUE 


10} 


The Proposed Tariff and Instruments. 


RICHARD RIMBACH 


1D} 


Laboratory Apparatus as a Means of Works 
Control. 
ARTHUR SCHRODER 


0} 


Automatic Control Instruments and Devices. 
RICHARD RIMBACH 


New Instruments. 


Automatic Frequency Controller 
Johnson Fuse & Voltage Tester 


Type Y Venturi Meter 


New Diaphragm Meter 

A New Control Pyrometer 

Tape Repair Outfit 

Model 80 Junior Dial Indicator 

New Direct Reading Comparator 

The Culver Universal Differential Gauge 





Place initials of interested 
persons in your organization 
opposite title and call it to 
their attention. 
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And 


NOW 





TAG ROUND Fory 


Tempe cature and Pressure Recorders 


Here is the same principle that has won success in so 


many cases you know of 


“We couldn't improve the 


product, so we improved the package.” 


. 


N this case — the ** package” is 

the protective Recorder case. 
Responding to the demand of en- 
gineers who like to see and use 
uniform panel boards, we now in- 
troduce the same famous TAG 
Recorders in Round Form. 


There has been no change in the 
reliable time-tested TAG Recorder 
mechanism. The same accuracy 
which has safeguarded truthful 
written records of temperature, 
pressure, vacuum, humidity and 
operation-time over a decade of in- 
dustrial usage is still unfailingly 
present. 


Write for Bulletin No. I 977—It tells the whole story. 
. . . . Ask for prices too... . they will interest you. 


The design of the new case, how- 
ever, is such thatit can be produced 
with distinct economies whirt 
have been passed on to you. 


If you insist upon the high stan: 
ard of accuracy and durabili 
which TAG Recorders have always 
provided, you can now have the: 
less expensively and in the im- 
proved manner. 


Remember — The same old TA! 
Recorder accuracy in a new hand 
some, uniform case and at a pri 
which will make it additiona! 
pleasant to have the best. 
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FOR YOUR 
CONTROL 
PROBLEM 


Rite * * 
2. mm - - 
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MERCOID controls 


Dependable and accurate, Mercoid Liquids heated by steam or hot water 








\| Automatic Controls are always ready such as: Water heaters, vats, stills 
l for their job. Their perfect regulation cookers, washers 
of temperature pressure and vacuum 
, will prevent waste and reduce pro- Dryers heated by steam or hot water: 
ers duction costs in your plant. Dry kilns, dry rooms, ovens, proof- 
Ing boxe 5 
The simplicity of design and rugged ; 
construction of Mercoid Controls in Gas Heated: Liquids, pots, kettles, 
sure accuracy, dependability and long ovens, dryers, cookers 
life—there are no delicate parts or eae 
' fine adjustments. Hundreds of thou Liquid level control by pressure or 
a sands of Mercoids now in operation by float 
hi stand as convincing evidence of their a Oe, , 
outstanding success 
To sound alarm from: Temperature 
tand Mercoids are moderate in price and pressure, vacuum 
ilit they are entirely free from trouble 
ways some servicing. You will find Mercoid Refrigeration contr For air tem 
ther to be, in every respect, the instrument perature, for b temperature, for 
Ime you have been looking for. cooled liquids or gases of all kinds 


Processes cooled by flow of: Water, 





The following general list shows 

their almost unlimited range of ap aEEE 

slications : 

I Work room temperature control 
To start and stop: Motors, Fans, Office temperature control 

Blowers, Pumps, Compressors, Elec 

tric Heating Units, Unit Heater Steam driven pumps from: Tempera 
Control ture, pressure, vacuun 

Control of electrically heated Liquid Write today for complete information and 
heaters, ovens, pots, dies, plates, catalog of detailed blue prints s/ 
sterilizers, tanks, etc ver thirty Mercoid installation 


AMERICAN RADIATOR COMPANY 


Accessories Division, Dept. MI-2 


40 West 40th Street New York 


ie 
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MULTIMETERS 


D. C. and (A. C. or D. C.) 









A.C. or D.C. 
Multimeter 
Write 
for 


Bulletin 
502A 





When looking for Reliable 


HIGH SENSITIVITY METERS 


Get in touch with 


RAWSON 


ELECTRICAL INSTRUMENT CO. 


INCORPORATED 1918 


CAMBRIDGE, MASS. 
Branch Office: 91 Seventh Ave., New York City 


Manufacturers of Microammeters, Milliammeters and Am- 
meters, Microvoltmeters, Millivoltmeters and Voltmeters, 
Cabletesters, Timers, Earth Current-Meters, Fluxmeters, and 
Thermo Junctions, Electrostatic Voltmeters, Wattmeters, Etc. 


—s 














When writing to Rawson Electrical Instrument Co. mention INSTRUMENTS 





Ma 
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CHANGING / 


A Much Needed Flow ’ i oy 


Meter Improvement 


O change the range of 
a Brown Electric Flow 
Meter simply remove the 


range tube cover, unscrew 
the old range tube, screw in another of the proper size and 




















use a suitable chart for the new range in your recorder 
No delay, little work, and very small expense. Six different 
ranges are available with one manometer. Ask for details 


THE BROWN INSTRUMENT COMPANY 
4482 Wayne Ave. Phila., Pa. 


Branches in 20 principal cities 


Brown Electric Flow Meter 


on the Inductance Bridge Principle 





When writing to the Brown Instrument Company men 
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LOCATE LEAKS 


with the new 


“CAJO” 
Gas Leak Indicator 














A Leak Detector For, AllyGases 
This instrument will instantaneously indicate the 
presence of small amounts of light as well as heavy 
gases and vapors mixed with air. 


It will indicate leaks which defy detection when 
sought by other methods. 


This Instrument Will Be Found Invaluable In 


By-Product Plants Oil Refineries 

Chemical Plants Paint, Varnish and Lacquer Plant 

Fire Departments Power Companies 

Gas Companies Public Utility Companies 

Gas Producer Plants Steel Plants 

Oil and Gasoline Storage Water, Gas and Electric De} 
Plants and Tank Cars ments 


Write for Bulletin No. 200 


COLONIAL SUPPLY COMPANY 


INSTRUMENT DIVISION 
217 WATER STREET PITTSBURGH, PA 
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o 
l 
ewell Pattern 30 


Jewell Patter 30 


Instruments of a Merit 


Lar ye sc 


1 \ 
\ 
\ 


Jewell Electrical Instrument Company 





1650 Walnut St 2-3 Chicago, Ill. 


29 YEARS MAKING GOOD INSTRUMEN TS " 


Wy 








Master Diimente 
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SUBSCRIPTION FORM 


INSTRUMENTS PUBLISHING COMPANY, 
1117 WOLFENDALE ST., PITTSBURGH, PA. 


Please enter my subscription to begin with the next issue. I en- 
5 , payment for a period of ............ year(s). 


1 Year $2.00 -- 3 Years $4.00 


Money orders and checks should be made payable to 
INSTRUMENTS PUBLISHING COMPANY 


m™—> Please Print or Fill in With Typewriter <a 


Name... EE Dea oh tence Pe nt RCP DOANE S Bee te se ene 
Sn panties = see 

City & State 

My Position is 

Company............ 


Company Address Bs 


I am interested in the following checked items: 
Instruments for the measurement of : 





1. General. 9. Heat Units and Combustion 

2. Length, Area, Volume. 10. Pressure Differences. 

3. Solid, Granular & Powdered 11. Speed, Acceleration, Time. 
Materials. 12. Specific Gravity and Density 

4. Liquids. © 13. Physical Properties. 

5. Gases, Air and Steam. 14. Vibration, Sound, Light, Color 

6. Electrical Energy. 

7. Power, Work and Output. 15. Chemical Analysis. 

8. Temperature and Moisture. 16. a acs 
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| BEAT 


Controlled With 


Scientific Accuracy 


An instrument of precision for 
research and laboratory investi 
gations in which a constant heat 


accurately maintained is of vital 


importance, 














0A r all times you have complete control of the temperature condi- 


tions in a Freas Oven. Heat, that troublesome variable, is made obed- 
ient to your commands. Simply set the indicator at whatever tempera- 
ture you desire and the Freas regulator, automatically, without further 
attention on your part, maintains the temperature constant, within 
plus or minus half a degree, up to 260 C. This patented Freas regulator 
is incorporated in various forms of laboratory ovens, vacuum ovens, 
incubators, water baths, and other laboratory devices in which the con- 
trol of temperature is of great importance-—and also in manufacturing 
equipment and industrial ovens for baking, drying, testing and heat 
treating. Illustrated literature and information concerning any or all 
of our products will be gladly furnished upon request. Our distributors 
have Freas Laboratory Ovens and Incubators on display in their show- 
rooms, and will be pleased to demonstrate the special features. Write 
to us direct regarding your industrial or special requirements. 


FREAS THERMO-ELECTRIC COMPANY 


1217 SouTH GROVE STREET 


IRVINGTON,N. J. 


DISTRIBUTORS OF FREAS LABORATORY OVENS AND INCUBATORS 


Eimer & Amend, New York, N Will Corporation, Rochester, N Fisher Scientific C ompa any 
Pittsburgh, Pa., oR Blt hdl Birmingham, Ala., Canz adian L $date» Supplies, Ltd., T 
Canada, Fisher Scientific Company, Ltd., Montreal, Canada, Braun-Knec sht- Hei = Co. 
Francisco, Calif, Braun Corp., Los Angeles, Calif., Denver Fire <ag Co. + Der ( Kansas City 
Laboratory Supply Co., Kansas C ity, Mo., E. H. Sargent & Co., Chicag ‘ gos & Company 
Havana, Cuba, H. V. Grosch Co., San Juan, Porto Rico, Tanaka Shoii K: ‘aishia, Ltd., Tokio, Japar 
A. Gallenkamp & Co. Ltd., London, E. C. 2, Englar 


When writing to Freas Thermo-Electric Co. mention INSTRUMENTS 





Pa 


L& N Automatic Recorders 


Help Solve the “Human Equation” in Laboratories 





2. LEEDS BNORTHRUP Co "> 
—— 





This machine 
automatically onet 
ot the commone 
electrical measuring 
record the 
measurement With most 
circuits the record will 


within 








any compli 


ctrometric tasks 


The following are 
few otf the measurement 
that are made and re 


corded by stock L & 








Record rs. 


{ Different Principle 


Iemperatures with the ; 
, & N Recorders consist of tv 
mocouptes 1] } ] ° 
i nu ectrical measuring cir 
lemperatures 


istance thermometers 


standard central mechani 
automatically balances 
Electrolytic conductivity records the measurement. 
Hydrogen ion concent! ‘e manutacture 

tion 

Humidity 

Radio 

Speed 


Frequency ’ 
; , 
mechanical unit 


rugged cams and evers ac 


tems 

A.¢ Voltage 
D.C. Current 
D.C. Voltage and all 1 are standardiz 
S02 Recorders are made _ for 
COs four ti chart, and abe 
Power Totalizing on hand. We 


Water Level ‘ uss applications to 


suring problems. 


most modern standards 
This unit driven by an ¢ 


Write for catalogs. State your Problem 


LEEDS & NORTHRUP COMPANY 
4901 STENTON AVENUE PHILADELPHIA, PA. 














Electrical Measuring Instruments Hump and Home Heat Treating Furnaces 
Potentiometer Pyrometers Automatic Combustion Control 
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Have your stenographer cut out and mount the index 
P ] hes ill dire 
the back of this issue, listing the principal articles. They will direct you 
to valuable information to which you may wish to refer in the future 
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Pyrometer Indicators 


are frequently required where recorders or automatic 


controllers are not—or not yet—needed. Do not im 
agine that our Indicators, which have much the same 
general appearance they presented years ago, have 
come through the years unchanged. 

They have been improved greatly each yea 
during the past fifteen years and our current models 
are capable of great precision under varying and trying 


conditions of use. 


Witson-MAEuten © 


INCORPORATED 


387 Concord Avenue New York 
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To Our Readers 


HE representatives of two foreign manufacturers have seen fl 


appeal to the users of instruments in advertisements 

“SCIENCE”, asking the users to protest the retentio 
of 1922. They advance arguments against 
appeal to all scientists to urge a return of 
educational, etc., institutions 

The editor presents the facts of the case in an article entitled “Thi 
Proposed Tariff and Instruments” in this issue and asks the readers to 
consider those facts and after thoroughly studying them, to draw 
their own conclusions 

The proper place to advance arguments for or against sections of 
the Tariff is before the open hearings of the Ways and Means Com 
mittee of the House. The members of that Committee have the benef 
of all the facts collected by the Tariff Commission and are very v 
informed on this subect. Before framing the 1922 Tariff, days were 
devoted to hearings on this subject—at the recent hearings they 
devoted considerable time to this matter. In these hearing 
number of American makers and users have appeared but 


makers have never appeared at any open hearings 


An American Instrument Industry Essential to 


National Defense 
HE following is an extract from a statement of Major R. W 
Pinger, representing the War Department of the United States 
in open hearing of Ways and Means Committee on February 23rd, 
1929, 

“The Assistant Secretary of War has designated me to appear and 
show the relation existing between the scientific instrument industry 
and national defense. 

I have a typical scientific instrument, a panoramic gun sight—that is 
only one of some 200 items which the Ordnance Department is sup 
posed to furnish the Army of the United States in time of War. The 
other departments, Medical, Chemical Warfare, Engineers, Air Corps 
and Signal Corps all have somewhat similar but smaller problems 





ould maki 
prejudicia 
I would lik 
Secretary 


T hre e 


thereby 
| 
cheme 


Tariff Free List and the Public Good 
lacing som 


The reason usually advanced for placi 


list is that those products ar 

scientific instruments are usec 

research and in health 

In the schools, colleges and museums, 

science he laboratories 

ments are necessary for the 

utilizing waste materials b] vealth, instrument 

analyse samples and diagnose 

made, contageous diseases are identifi d and quarantines 
Any argument that would apply to education, will 

well to research and public health. If all American 

list 


the public good are to be put on the free 
policy will apply only to products not used in 


how many of these are there? 


appomn 
shaw & Company as exclusive sales age & N me 
tion control apparatus in the Pittsburgh and Ck 
Western Pennsylvania, Eastern Ohio, Western 
state of West Virginia 





The Proposed Tariff and 


Instruments 


Richard Rimbach 


N the March 29th 
idvertisements « 
the propos 
produced on the 
nfounded reflect 
As some oft th 


1 


accord with the 


1} 


proposed ariff “may 
yparatus.” Similar prediction 
igned “Friends of Science 


reign manufacturers 


— 
t rortn 


ih 1e American I 


Circular 


statement 


The exact words of 


opera and field gl , telescopes, microscopes and other optical 
instruments,” be classified under paragraph 228 t t 


1 


have been < S] d tor the last sever 


1909 tariff 
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INSTRUMENTS 


SCIENC! IDVERTISEMENT 


TARIFF 


r o& the duty on scientific instruments was 25% with a provision 
tionge educational, etc., institutions 

ff law of 1922 increased the duty to 45% and abolished duty free importation 
esent a determined effort is being made to increase the 
” further, even up to 60%, and to change the valuation system 
= whf€h will increase the duty still more. 


Higher Duty Means Higher 


for the t as well as for the 
aving already sent rate a more than an 


margin to pl with, that competition of foreign-made 


for duty free 


he 


Prices 


imported on 


Imported instruments on a 


become almo 


prices have 


maintain emselve 


2s 


n the market wit! 
t ! 


bett 


ities only if they are of « 


ybviously 


they have sales pc 
domestic instrument 
duty may m 
small group of domestic manufacturers 


if there are no similar domesti 


ike importation practically prohibitiy 


Among others the following org 


& changes in the tariff 


in direct research 


ns interested 


hospita if the 
I » 


Scientists and organ 
duty may send their protest 
hands the is at prese 
also to the Repré tat 


att 


whose matter 


Committee, en 


ctive paragraphs of the present 
28, dealing with optical instruments 
}, dea with surgical, etc., instrum 
360, dealing with ‘‘philosophical, scientifi 
and laboratory instruments and apparatus 


Schedule 2—Paragraph 2 
" Tr ents 


CARL ZEISS, Inc., 485 Fifth Avenue, New York 





This advertisement states further that “Recomme! 


more been made that duty be assessed on a basis 
stead of the present method.” The American scientifi 


ft 


dustry never made such a recommendation 

Under the caption “THIS IS EVIDENT,” the foreig: 
then lists five things, which will supposedly happen, 
act becomes effective. These are considered in sequence 


1. The admitted purpose of the tariff is to permit 
of a country to overcome unfair competition 
charges, depreciated currency, Government subsidies 
artificial advantages. 

The names of the three English firms 


Adam Hilg 





Tariff as 


ad valorem 


ing is he INSTRUMI 
WORLD (an Enel: 


SAFEGUARDING AND SCIENTIFIC INSTRUMENTS 
nr re ft why the lahel S. rdir nr 
A, 
UPPLEMEN1 
al nt tnd 


rIMES 


ince 


ent 


] + 
Or Gomestlh 
tarifi 
; 


*n reduced, as is evidenced by th following editorial 


INDUSTRIAL & ENGINEERING CHEMISTRY 
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All of these data are interesting as showing the effort of the 
scientific apparatus maker and the manufacturer of reagent and 
research chemicals in America to deal fairly with their customers 

make improvements wherever possible, and not to lose sight 
of their responsibility Industrial & Engineering Chemistry 
April 1929, Page 298 

3. At the present time there are but few instruments which ar 
manufactured here. The American manufacturers are able to 
instruments equal to the best foreign product 

The following is an extract from a statement of Mr. Benedict Cr 

Assistant Secretary of War during the late war: 


At the present time American manufacturers are in a positio 
to make instruments of precision equal to the best European prod 
' 


and the industry wil ontinue, provided there is an adequat 


irket for its product 


4. No monopoly will be created, as there are a large number 
instrument manufacturers in this country. Over 200 manufactur 
both large and small, are listed in INSTRUMENTS’ files 

5. Our American protective tariff is called “a tax on research 
whereas the American Scientific instrument industry is recognized by 
the research workers as essential to their work. Dr. E. R. Weidlet 
Director of The Mellon Institute of Industrial Research, in a letter 
the Ways and Means Committee, says: “We depend constantly up 
— 


these home industries to meet our daily necessities—I do not ac 
the extension of duty-free privileges.” Another Research Director 
J. V. N. Door, says that the duty-free importation of scientific instr 
ments would create a barrier to scientific research in America 
depriving its laboratories of a domestic source of supply for 
appliances with which to work. Dr. E. C. K. Mees, Director of Ri 
search, Eastman Kodak Company, in a letter to the Ways and Mea: 
Committee, states: “As the Director of a large research laboratory w! 
is extremely interested in seeing research prosper in this country, | 
respectfully beg to advise that the duty-free privilege suggested be 1 
extended in the new tariff bill now pending.” This same attitude 1s 
held by many research men throughout the country 

The advertisement states that the Educational Buyers’ Associatio 
have definitely opposed an increase in tariff rates and recommend a 
return to duty-free importation of scientific apparatus. Many “Edu 
cational Buyers” appreciate that spending on the American basis 1s 
consistent with the privilege of earning and receiving on the America: 
basis. Several Members of that Association have already protested 
igainst duty-free importation 

The total annual expenditures of educational institutes for scientific 
equipment, when compared to building maintenance, salaries, libraries 
athletics, etc., represents so small a percentage of the total ann 
expenditures, that were all expenditures for scientific apparatus « 
tailed the reduetion in total expenditures would be inappreciable 
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The John Price Jones Corporation reports gifts to educational insti 
tutions of 129 million dollars in 12 months (1928). Surely the Amer 
ican protective tariff policy contributed to the prosperity that made 
there gifts possible. To put the products of a particular group of Amer 
ican workmen on a duty-free basis means that those workmen must 
sell their time on the lower foreign basis or obtain other employment 
If the idea of asking particular groups of Americans to sell their 
services ona duty free basis 1s to effect a material Saving to educational 
institutions, the instrument makers would be about the last group 
called upon in the order of expenditures 

Major R. W. Pinger, representing the War Department of th 
United States in open hearing of the Ways and Means Committee 
stated: 

In the seven years which have followed (1922) the scientifi 
instrument industry has become more efhcient. However 
has occured which makes it one whit less important to the military 
and for that matter, naval, protection of the country. On the con 
trary, the scientific progress in the martial arts emphasizes mors 
than ever our dependence thereon. It is believed that the RES- 
TORATION OF THE DUTY-FREE PRIVILEGE TO UNI- 
VERSITIES—WOULD BE OF SERIOUS DETRIMENT TO 
THE NATIONAL DEFENSE. 

The advertisement also states that the “American Association of 
Museums had filed a brief opposing duty on instruments for scientific 
institutions engaged in direct research.” They did state an intention to 
do so, but when they learned the facts they filed a brief saying that 
they did not advocate free entry for research. A copy of the para 
graph added to the brief with reference to Paragraph 1706 of the free 
list follows: 

In order to correct a misunderstanding that has developed, we 
call attention to the fact that we do not here or elsewhere advocaté 


free entry of optical or other instruments for purposes of researc] 


by institutions engaged in research. We did intend 


suggestion to the effect, but we withdrew the point. Ths 
to which reference is made in the foregoing two 
namely, that of free entry for technology exhibits, is | 
different matter altogether, and we believe that it is 
consequence to the instrument industry 


AMERICAN ASSOCIATION OF MUSEUMS 


The Henry L. Scott Company, makers of testing machines, an 
nounces the addition to their organization of William H. Whitcomb 
Mr. Whitcomb comes to the Scott staff after 12 years spent as Director 
of Central Laboratory in the Footwear Division of the U. S. Rubber 
Company at New Haven, Connecticut. At the latter plant Mr. Whit 
comb supervised and directed the chemical and physical testing of ma 
terials, the development and testing of compounds, the control of test 
ing of finished goods for quality of manufacture, and the inspection 
and testing of fabrics. 





through an advertising campaign in 
trade papers reaching selected indus- 


tries, you can undoubtedly reach thous. 


ands of readers, who are not and never 
will be concerned with instruments and 
devices for measurement, inspection and 
control. You pay a needlessly high price 
for the interest that is there and you 
make a decidedly less effective impres- 
sion on that interest than if you used a 
less expensive campaign. INSTRU.- 
MENTS reaches the concentrated in- 
terest in this subject. Your message in 
its advertising pages will reach the right 
man, in the right plant, at the right time. 


INSTRUMENTS is published on the fifteenth of each mont 


The advertising forms close on the fifth of the same mont 


Space reservations, copy and cuts for advertisements to ap} 
in the June issue should reach us not later than June 


INSTRUMENTS PUBLISHING COMPAN) 


L117 Wolfendale Street Pittsburgh, Penna 
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Laboratory Apparatus as a Means 


of Works Control” 


Arthur Schroder* 


OR the last gen 
the developmen 
nd apparatus. A 
products, both in 
uked tendencies 
produ 
and believe in testing 
of exchange of commoditi 
Works control and labor 


re simplified and standard: 


There 1S 


ratus will bh 
Scientific Minde¢ 


advancement o 
Stat 


qu 


a lab rat 


a hobby, today we find the ave “a 


formity of product which can be guaranteed only by lentific control 


production. The publicity given The Chemical Warfare Servi 


luring and immediately after the War, has awakened public interest 
; 


wemistry and allied 


iboratories into industries 
From a recent survey there 
so ah a ; 
industrial laboratories, and about 1200 publi 
1] ‘ Bi 1 ] ] 
lling sanitation through water and food analysis 
~ 1 
2500 colleges and about 
and allied s 
1 j 1 
work carried on in these laboratories is 


1 1 1 
extent that 1t now realizes what chemistry 
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beginning to hope, and almost expect, that it can do anything 

With this scientific interest on the part of the public has co 
increasing realization on the part of producers, of the need of a 
trol laboratory, and also a more recent realization that the lab 
must be responsible for the quality of production. 

It was not so long ago that technical supplies were frequently 
fied by the laboratory and then purchased on the open market th: 
a purchasing department, which was usually under pressur 
equipment at the cheapest possible price. Rarely did that depart 


realize the intricacies involved in the manufacture of scientific 
equipment. Material was purchased by name and price only, regard 


of the accuracy necessarily involved in a particular piece of appar 
The Purchasing Department could hardly be expected to act otherw 
In order to meet this condition of decreased selling price, manufact 
of scientific apparatus were compelled to reduce costs wherever pi 
and, sorry to say, sometimes saved to the detriment of the ulti: 
utility of the apparatus. This brought about a condition whic! 
almost intolerable from the technical control viewpoint 

Within the last five years a marked change on the part of 
users in demanding specific apparatus, and on the part of the 
facturer in building up corresponding specifications has been observed 
WHEN DEFINITE SPECIFICATIONS ARE LAID DOWN FO! 
VARIOUS TESTS, THE ACCURACY AND REPRODUCIBILIT} 
OF THE TESTS ARE INCREASED. But, by standardizing th 
and the apparatus along with the tests, the cost of the apparatus 
greatly reduced because specially made types are no longer ne 
and larger production can be employed. Now, the tendency is 
corporate in specifications for equipment, only the essentials and 
the unessentials to the manufacturer for his solution. 

With the increasing number of laboratories springing up, and 
this changed attitude, has come a need of a clearing-house for inf 
tion on methods of testing and testing equipment. This need is be 
met by the growth of an ever increasing number of technical associat 
There are now something like 250 Trade Associations operating t 
nical laboratories of one sort or another, for the mutual benefit of their 
members. Needless to say, the American Society for Testing Materials 
is the Father of them all. 

These technical societies are a very valuable source of informatio! 
for the man just starting his career. Official methods are always avai! 
able. They represent the work of numerous experts in the field, hav 
been as simplified as possible in view of the accuracy necessary, and 
constitute the universal language of business transactions. I would n 
heartily recommend that each of you enroll in some of these. Thi 
American Chemical Society and the American Society for T: 
Materials are, of course, absolute necessities. In addition to these, 





May, 1929 INSTRUMENTS Page 161 


trade association in your particular line will give you all the technical 

d also social, contacts you will probably require for some years to 
come. 

An idea of the scope of the activities of these socieites can be obtained 
from a report of the American Society for Testing Materials’, in which 
ilmost 2000 pages covering 340 standard specifications have been pub 
lished. Since that time some 200 more? are in the process of development 
These cover everything from the testing of crude petroleum to a bar of 
finest special alloy steel. Both the apparatus and the methods to be used 
in testing cement, rubber, copper, non-ferrous alloys, asphalts, ete., all 
come in for their own groups of specifications. One can almost say, 
nothing can be purchased on the open market, without its having been 
tested some time during its production 

Simplification and Standardization of Testing Apparatus. As a result 

ve work of these various technical associations, has come a realization 
of the danger of duplication by various manufacturers or technical 
ganizations and, consequently, an attempt is being made to simplify 
und standardize the method of test and the specification for the appar 
atus to be used. This can be amply illustrated by a reference to such a 
simple instrument as a thermometer. Commercial testing laboratories 
were required to have 150 to 200 different types of thermometers in 
der to be equipped for testing the average run of technical products 
Today only about 30 different types are required. About five years ago 
there were over 40 control types of gas apparatus on the market, which 
types were considered more or less acceptable and standard. A study 
ff these soon showed that there was a needless duplication of equip 
ment, all designed to accomplish the same ultimate results. This meant 


that a manufacturer would have to carry in stock all parts for the 40 


types of gas apparatus and be ready to supply replace units at a 
moment's notice. As a result of standardization and simplification, a 
complete gas analyzing apparatus for almost any gas can be assembled 
in about five minutes from standard parts carried on the shelves of the 
manufacturers. 

The American Chemical Society has had a committee investigating 
the various apparatus on the market and periodically submits reports on 
ts progress, recommending what apparatus in their estimation is becom 
ing obsolete and should be dropped from the trade catalogues. Incident 
lly, chemicals are also being investigated with a view to improving 
their quality. These reports are published in the Society's journals and 
five one a very good idea of what is available. As a result of such 
standardization, the appliances retained have been improved, manufac- 
tured in larger quantities, and their prices materially reduced 

With the enormous increase in specifications for products, and the 
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light of manufacturing difficulties and reliable thermometer: 
evolved. The evolution is still continuing. Specifications are stil] 
made as necessary, but the number of thermometers being spe 
gradually growing smaller and smaller 
There has been one very interesting recent development in 

meters. A quartz thermometer’, filled with gallium or a mercury 
for use up to about 1000°C., has been developed by the Genera 
tric Company, although as yet it is not being produced comm 


This fills the gap between the cheaper glass thermometers for lo 


perature range, and the more expensive thermocouple and optical 


meters for the higher ranges 

The thermocouple still holds the field for wide-range, long-dist 
indicating and recording instruments. An interesting development 
been the harnessing of the feeble current generated in a thermoci 
to warn the operator by lights, bells or other signals, of the condit 
of the unit at all times and to control through relays, an entire 
Most of the instruments on the market are direct reading, very 1 
and reasonably cheap, both as to initial cost and routine upkeey 
old standby, the platinum resistance thermocouple, still maintai: 
former prestige as reference standard, but is rapidly being displac 
the base metal thermocouple for control purposes. Standard samp! 
Tin, Zinc, Aluminum, Copper, etc., with known melting 
now obtainable from the U. S. Bureau of Standards. These 
mended as standards for the calibration of thermometers 
meters. 

The pressure spring type of thermometer (the vapor pressur 
pressure and liquid pressure types) is rapidly invading the fi 
the thermocouple pyrometer, but because of its nature, is somew! 
stricted in its range. New models of radiation pyrometers ar 
appearing. Their tendency to give false readings, when used 
experienced operators, has brought this type into some disrepute 
ever, education of the user by the manufacturer is gradually impr 
conditions. 

Optical pyrometers of the disappearing filament type, occu 
predominant position for the higher ranges of temperature and 
been accepted as standards. One of these is direct reading. The 
drawback, that of requiring black body radiation conditions fot 
mun accuracy, still limits their usefulness in some respects. Ma 
turers realizing this have issued Tables of Corrections to be app! 
take care of the various conditions obtaining in works control. But 
duplicating satisfactory results, the use of the Correction Table 
eliminated. 

Pyrometer upkeep has developed a pyrometer engineer—a man, 
responsible for maintenance, accuracy and calibration. Most n 


9. Transactions, Illuminating Engineering Soc. Vol. 21, No. 6, 1926 
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turers are employing trained men in their service departments and 
distribution centers throughout the country. They can usually be called 
upon in emergencies. 

There is yet, however, a definite need for a cheap, accurate, rugged 
temperature indicator covering a range of about 500°C. up, which 

vould not have the disadvantages of the present types 

Liquid and Gas Meters. In liquid measurement we have seen many 
new instruments developed. Liquid depth, velocity, capacity, pressure 
ind density meters are appearing in numbers. Most of them are direct 
reading, many are recording, some are dynamic, some static, some pneu 
matic and some electric. Almost any kind for any purpose is available 

Acidity and Alkalinity Meters. Hydrogen Ion Concentration and 
Conductivity Meters and recorders have only recently come into prom 
inence. Paper, electroplating, sewage disposal, water purification, leather 
tanning, textile and foods are all being studied with a view to ultimate 
jutomatic control. Aside from the increased value of more uniform 
products due to the use of these instruments, the saving of material due 
to their installation, has paid for their original cost many times over 

For laboratory steel analysis, the hydrogen-electrode titration outfits 

still hold the field against all newcomers. In other analyses, the quin 
hydrone electrode is preferred because it is less sensitive to “poisons,” 
ind other electrodes for specific conditions are being developed daily 
Colorimetric pH Comparators employing liquid standards, are available 
for the entire range of pH. The tendency of the standards to fade, 
particularly in the strongly acid strongly alkaline ranges, has led to the 
vradual displacement of this type by one employing permanent non 
fading glass standards. Convenient portable outfits in both types, are 
wailable in all ranges. 

Viscosimeters. For viscosity control, the Saybolt Viscosimeter fot 
lower ranges, and the Furol for slightly higher ranges, still are para 
mount. These can now be obtained in automatic models. For viscous 
materials like lacquers, paints, rubber cements, the Gardner-Holt Mobil 
meter’® is a handy control unit. Plasticity measuring machines have 
appeared, but their use is still somewhat limited 

Scales and Balances. Uniformity of product always depends upon the 
relative weights of the ingredients. In the field of little things a new 
keyboard analytical balance, which looks somewhat like a typewriter, 
has made its appearance. This is a real timesaver for control weighings, 
differing from each other by fractions of a gram. For still finer weigh 
ings a micro balance, weighing to .001 mg. is in daily use in several 
laboratories. 

Physico-Chemical and Physical Testing Apparatus. Physical chem 
stry has fostered the development of many fine instruments which are 


infolding the mysteries of moleculer and atomic structure. Spectro 
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of analysis and the apparatus to be used in the methods recomms 
There are also several magazines on apparatus regularly put 
Among these should be mentioned the Journal of the Optical S 
and Review of Scientific Instruments, and “Instruments.” 


Books on Instruments and Devices 


for Measurement, Inspection and Control 


NOTE: Instruments’ Book Shelf is prepared to supply any b 
peri ical. 
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s, $4 
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92 ( th j 


LIGHT, PHOTOME TRY ‘AND ILLU MINATING ENGINEERING. 
4] 


l ges, $4.00 
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1913. Cloth, 74 pages, $1 posty 
ENGINE ROOM CHEMISTRY. A. Gill. 1923. Cl 
STEAM ENGINE INDICATOR. F. R. | 191 
POWER PLANT TESTING. J. Moyer. 1926. pages, 
SAMPLING AND TESTING OF HIGHWAY MATERIALS. \\ 

Cloth } ¢ $ 
HYDROLOGY. D Mead. 1919. Cloth, 650 pages, $ 
STREAM GAGING. W. Liddell. 1927.’ Cloth, 239 pages 
SURVEYING MANUAL. W. Pence and M. Ketel 
SURVEYOR’S HANDBOOK. T. Taylor. 1908. Cloth, 328 pages, $2.50 pos 
GEODETIC SURVEYING AND ADJUSTMENT OF OBSERVATIONS. 
THE PLAN TABLE AND ITS USE IN SURVEYING. W. Lovell, 
PROPERTIES AND TESTING O} MAGNETIC MATERIALS. Tho: 
MAGNETS. Charles Underhill. 1924, Cloth, 449 pages, $4.00 1 stpaid 
ELECTRICAL MEASUREMENT. F. Laws. 1917. Cloth, 7 . 
ELECTRICAL MEASUREMENTS IN THEORY AND APPLICATION. A 


PE TROG sRAPHIC ME THODS. E. W schenk 
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Cloth, $43 pages $ posty j 
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THE TELESCOPE. Louis Be! th, 285 pages, $3.00 posty 
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Cloth, 166 p 
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Automatic Process Control 


Instruments* 
Richard Rimbach 


HE success of most industrial processes, especially in the chemical 
fecha depends upon the maintenance of certain conditions, as 
these conditions exert a pronounced influence upon the finished products 
For years intensive research has been carried on in the laboratory to find 
the best set of conditions. In searching for these conditions it was fre 
quently necessary to watch indicators and manually adjust valves con 
stantly to obtain the desired results. The accurate and 


of these conditions has become a major task of industry 


pO 


Manual control, at its best is unsatisfactory, inefficient, and 11 
dependent upon the human element. While it is, to be sure, be 
no control at all, it cannot be depended upon day in and day 
in emergencies. 

The most expert operator, endowed with years of experience and 
aided by all the mechanical ingenuity available, can only compensate for 
variations in conditions when changes in these conditions have actually 
taken place and show themselves by changes in the indications of the in 
dicating instrument. In the most efficient manual control of any process, 
the human element is of vital importance; consideration of the human 
element is eliminated by automatic process control. It permits the repro 
duction of the same conditions for each run and thereby assures a con 
sistent and uniform product—day in and day out--month in and month 
out. The automatic controller will constantly and uniformly maintain 
at the same conditions; while with hand control, the operator may not 
be on the job at all times, and during his absence or oversight some 
changes may take place and the material in process seriously damaged 

Automatic regulation is essential to increase efficiency in manufactur 
ing processes, particularly as regards the saving in time. It is now possi 
ble to dry and season lumber in months or days, where it formerly re 
quired years. In the manufacture of prepared foods it has materially 


shortened the time required for their preparation. In most of the big 


manufacturing problems, such as tanning and drying leather, the drying 
of lacquer and varnishes, the manufacture of soap, silk, wool and cotton 
goods, automatic control of certain conditions is all important to the 
production of a uniform product. 

It should not be forgotten that the application of automatic process 
control usually results in the release of labor which can be used for 
other purposes. Increased cost of labor and increased demands for uni 
formity of product have widened the field for the use of automat: 
process control instruments and devices 


*Paper before the Students’ Course at the 
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During the last few years automatic control of chemical processes has 


become very popular and extensive in use, due to the following ad 
vantages: 

1. Conservation of fuel 

2. Decreased labor costs 

3. Increased production 

4. Improved quality of production 

5. Greater uniformity in quality, and 

6. Decreased spoilage. 

The conditions to be controlled are temperature, pressure, humidity, 
time, composition, weight and volume, flow, specific gravity, and liquid 
level. Controllers have been built to control these conditions singly or in 
various combinations. 

Some typical applications of automatic instruments and devices are 
shown in the following illustrations. These illustrations show the adapta 


bility of automatic control to several typical processes. Specific applica 
tions can be readily imagined. It should be pointed out that the instru 
ments shown by no means represent the only products of any one manu 
facturer, nor are they the only ones for the indicated purpose 
Temperature. Most of the processes in the chemical and allied indus 
tries depend on temperature control for their successful conduct. Heat is 


either consumed or generated and, in either case the prevention of exces 
sive temperatures and the avoidance of insufficient temperatures are of 
vital impertance. This can only be successfully accomplished by auto 
matic temperature control. 

Fig. 1 shows a temperature regulator controlling the temperature ot 
service water heaters, while Fig. 2 shows a special controller for mixing 
steam and water. 

A control board in a canning plant is shown in Fig. 3. In Fig. 4 are 
shown recording thermometers and temperature regulators on rubber 
mill calender rolls. The instruments shown in Fig. 5 record and control 
temperatures in oil plant bubble towers. The oven shown in Fig. 6 is 
automatically controlled and is applied to drying materials in a larg: 
color and pigment plant. The temperature controllers and motor-operated 
valves on a gas heated drying room are shown in Fig. 7 while Fig. 8 shows 
controllers on heat-treating furnaces. Fig. 9 shows a temperature control 
on a waxed paper machine. The switch is in the center of the illustratiot 
at the bottom. An automatic controller installation to control the tem 
perature of electric ovens is shown in Fig. 10. Fig. 11 shows thermomete: 
thermostats on baking ovens to maintain steady heating, while a temper 
ature regulator applied to a chromium plating tank is seen in Fig. 12 

Time. Time controls can be used for every periodic operation, allow 
ing a man to attend a greater number of operating units and assure 
greater uniformity in quality of product and eliminate spoilage. These 
instruments can make contacts at any predetermined interval, can con 
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tinually repeat a contact for any interval, can control the starting 


stopping of motors for controlling the time that best is applied to m 
materials, etc. 
Fig. 13 is an illustration of this latter application. Bakelite, condensite 
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ind hard rubber are here made into the form of binding screws, dis 
tributor caps, knobs and dials for radio sets, etc 

Humidity. Many materials absorb water vapor in a considerable de 
gree from the air—when the humidity in the air is high. Conversely, if 
the humidity of the surrounding air be low, these same substances give 
off their moisture. 

Tobacco, wool, wood, cotton, silk, in fact, nearly everything is more 
or less hygroscopic, and the rate of the absorption or giving-up moisture 
varies with the relative humidity. With a uniform humidity it is possible 
to eliminate one of the many causes of variation in the weight of goods 


yroduced, not to mention overcoming many manufacturing difficulties 
I } 


A humidity controller in a flour mill is shown in Figs. 14 and 15 
Fig. 14 illustrates the humidifying device while Fig. 15 is a view of the 
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controller. In Fig. 23 a very unusual controller to control the moist 
of the stock in a paper mill is seen. 

A comparatively new type of humidity controller of lumber is sh 
in the photograph above Fig. 16. The automatic scale which weighs 
sample in the kiln is shown mounted on the car. The weight of 
sample, in terms of moisture content, is recorded outside the kiln or 
instruments shown in Fig. 16. This device automatically controls 
drying schedule in the kiln. 

Pressure. Pressure regulation has as many applications in the pr 
industries as temperature regulation. Fig. 17 shows a pressure regul 
controlling the back pressure on absorbers in a natural gasoline 
These are very important in pressure cracking and distillation of 
leum. A pressure control installation on platen presses can be see: 
Fig. 18. Recording thermometers are also mounted on these presses 

Temperature-Humidity. It has been found that in many places, t 
temperature of the air and the percentage of relative humidity 
have a direct bearing on the rate of production, quality and even 
weight of the product. 

Very often moisture is added to air while cooling it at the same tim 
On the other hand, it may be necessary to withdraw moisture from t} 
air to obtain low relative humidity. This is necessary in some industr 
in others moisture must be added some of the time and removed at ot! 
times. 

In some plants these two conditions are controlled to keep efferve 
granules dry and free-flowing, while in the case of some textiles, 
function is to prevent the fibres from becoming either too moist o1 
dry—to bring them to the most desirable moisture content and 
them there until the manufacturing processes are completed 

Installations of controls for this latter purpose are given in Figs 
and 20. 

Temperature-Time. Very often it is important to control temperat 
in its relation to time of rise and hold. Temperature-time controllers 
automatically control temperature, according to any pre-determined t 
and temperature schedule. The temperature can be either increased 
decreased at a gradual or rapid rate in step, or a combination of | 

Fig. 21 shows a temperature-time controller on a tire vulcanizer 
Fig. 22 shows the same type instrument applied to a dye kettle 

Composition. It is often necessary to maintain uniform acid or 
strength in solutions. The results obtained with automatic contr 
far superior to those with manual control. 

In Fig. 24 is shown an acidity control unit, consisting of a conduct 
cell with two fixed electrodes immersed in the solution. A current 
electricity flowing from one electrode to the other will increase o1 
crease as the solution strength rises or falls. To control the concentrat 
a conductivity cell in the bath is made a part of the electrical cir 
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a decrease in concentration. In responding to such changes the 


ment operates a valve mechanism that regulates the flow of cher 


to the bath, until the conductivity is equal to that of a solution with t 


required concentration. Fig. 25 illustrates the recorder controller. 
Another application of con 





sition control is the maintena 
of the constant calorific valu 
mixed gases. Fig. 26 show 
Thomas calorimeter, and qu 
acting controller, while Fig 


shows the valve which is 





trolled and which mixes a 
gas with a lean gas 

Weight and Volume. It is 
often necessary to weigh or mea 
ure out definite amounts of sol 
or liquids in the compoundin 
materials. The importance of 
need not be pointed out 

A battery of weighing dev 
for compounding materials is s 
in Fig 30; another group for pr 
portioning materials in the ma 
facture of artificial magnesit 
shown in Fig. 31. Fig. 28 
a combination conveyor 
weighing barytes and coke br 
at a chemical manufacturing plant 
Fig. 29 shows an apron feed sa 
ing scale. 

Flow. In some processes 
very desirable to regulate the fl 
of liquids to maintain a 
form rate of filtration. Wit! 
sand filter unless a controller 
installed the raw liquid will p 
through the sand bed at a hig! 
velocity when the sand is 


than when the coagulated dep 








has accumulated on the surfac« 





the bed. Obviously, at high vel 
ties the impurities penetrate farther into the bed and may even 


completely through 


Sudden changes or increases in the rate of flow must be avoided if t 


filtering medium on surface of bed is to remain unbroken and effici 
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Such a controller in a chemical plant is shown 

Fig. 33 is a view of the gages while the controllers ar 
age 

9. and 50 


| 
g ae 
Other installations are shown in Figs 


Specific Gravity. It is very often desirab 


ity of solutions to maintain constant composition « 
ler shown in Fig. 37 controls the feed 


] t 
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uid in circulat 


ing systems. The gravity control 


The same devic control 
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rate of one of the constituents 


} 


the evaporation of sugar-juice 

Cycle Control. Cycle controllers will speed up and 
and by the complete elimination of the human element 
The one illustrated in Fig. 32 is built to perform 
rubber tire. A number of cams mounted on a 1 


so that each cam controls the operation of a se] 
t] be 
til 


Otating 


irat 


or other such device affecting the cure, 
trollers can be furnished to perform mor 
a longer cam-shaft 


Conclusion. Automatic control ec like otl equipment, 1s 


Ipment, lk} 
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r § iw Tancy 
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sometimes purchased on the basis o 


There is a growing tendency in modern industry to replace prejudice by 
hould be approached with 


analysis. The problem of automatic control sl 
the sole idea of investing money wisely 

Before a selection of control equipment is made, 
should be considered with each type: 

1. Initial cost 

2. Rate of depreciation 

3. Cost of maintenance and supervision, anc 


he following points 


4. Probable savings obtainable 
Ost important difficult 
ot some of the elements 


The last item, while it is the m 
estimate because of the intangible nature 


volved. Generally only a rough evaluation of the possible, but 
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this is no reason for overlooking them. They exis certainly bet 
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tirely overlook them 
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John L. Hodgson, Technical Expert, George Kent, Ltd., Eggington, England. 

Prof. George Hosmer, Professor of Geodesy, Massachusetts Institute of Technology, Cambrid 

ass. 

Prof. J. W. Howard, Associate Professor of Topographical Engineering, Massachusetts Institute 
of Technology, Cambridge, Mass. 

Prof. Hans von Jueptner, University of Vienna, Vienna, Austria. 

Dr. Friedrich Koerber, Director of the Kaiser-Wilhelm-Institut fuer Eisenforschung, Dusseld 
Germany. 

Dr. V. M. Krivibok, Asst. Director, Metallurgical Research Bureau, Carnegie Institute of Tect 
nology, Pittsburgh, Pa. 

A. A. Lebedeff, Physicist of the Optical Institute, Leningrad, Russia. 

John M. Lessells, Engineer in Charge, Mechanics Section, Research Laboratory, Westinghouse 
Electric and Manufacturing Company, East Pittsburgh, Pa. 

E. S. Lincoln, Consulting Electrical Engineer, New York, N. Y. 

Richard R. Moore, Engineering Department, Wright Aeronautical Corporation, Paterson, N 

Dr. Allen Leslie Norbury, Senior Metallurgist, British Cast Iron Research Association, Birm 
ham, England. 

Dr. Albert Parsons Sachs, Consulting Chemical Engineer, New York, N. Y. 

Prof. P. H. Schweitzer, Associate Professor of Engineering Research, Pennsylvania State Coll 
State College, Pa. 

Dr. Harry Seltz, Asst. Professor of Chemical Engineering, Carnegie Institute of Technol 
Pittsburgh, Pa. 

Dr. Foster D. Snell, Consulting Chemist, Honorary Secretary of the American Section of So 
of Chemical Industry, New York, N. Y. 

Thomas Spooner, Asst. Director, Research Laboratory, Westinghouse Electrical and Manufact 
ing Company, East Pittsburgh, Pa. 

Francis M. Turner, Jr., President and Editor, Chemical Catalog Company, New York, N. Y 

Prof. J. W. Tynan, S. J., Assistant Head of the Physics Department and Director of the Seis 
mic Station at Fordham University, New York, N. Y. 

Dr. S. R. Williams, Professor of Physics, Fayerweather Laboratory of Physics, Amherst Co! 
Amherst, Mass. 

Prof. W. R. Work, Head of the Department of Electrical Engineering, Carnegie Institute 
Technology, Pitteburgh, Pa. 

C. B. Wright, Supt. Power Distribution, Duquesne Light Company, Pittsburgh, Pa. 
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New Instruments 


pe occ, 
Recently Developed by Instrument Manufacturers ) 


Write Information Section, Instruments Publishing Co., Pittsburgh, Pa., for additional 
information 
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The Culver Universal Differential 
Gauge 


(Crescent Engineering Company 


HIS gauge was designed by Prof. Edward P. Culver ot 
Bp teen. University, primarily for use in the hydraulics 
laboratories of the School of Engineering. The gauges forme 
ly used for this service were subject to several vexatious short 
comings, chief among which were: leaks; sticking cocks 
inconvenience in replacement of broken U-tubes; and in fill 
ing, draining, and cleaning the tubes 

The usual U-tube construction has been altered so that 
standard straight glass tubes can be employed. These 
secured by stufhng boxes into an upper header and 
header, which in turn are fastened to a re-infori 
hack 

The pressures to be investigated are transmitted through 
per tubing to needle-valves (not shown in the accompanyi 
cut), which are screwed into tapped holes in each end of 
upper header, thence, through drilled passages, to the uppe1 
ends of the respective glass tubes. The lower header is pro 


vided with a drilled passage connecting the bottom of 


glass tube, and also a valve controlling an outlet from 

passage to a drain connection. For hydraulic uses, 

course, essential to provide a positive method of ndding th 

upper header of air which becomes trapped there in normal 

use, and the presence of which produces incorrect readings 

This is cared for by the provision of venting valves directly 

above the glass tubes, by opening which air is driven fron 

the header passages into a drain tube discharging at the lower 
extremity of the gauge. A second important function of the 
venting valves is that, by their removal, a clear passage is 
opened, by which the glass tubes can be withdrawn or re 
placed without any more inconvenience than the loosenin 
of the stufhng boxes. The bores of the 

-asily cleaned through these openings 

In filling the gauge with mercury, or other indicatit 
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ties from air-binding and slopping are eliminated by filling the 
through the so-called drain connection in the lower header. Th 
accomplished by the use of a small cup connected temporarily by 
ber tubing with the drain nipple. The filling cup, containing mer 
may be elevated to the height required to fill the gauge to the pr 
level desired, air being vented from the tops of the tubes through 
venting valves. This method of filling the gauge has proven to be a \ 
convenient and satisfactory one in practice 

In order to insure correct readings even by observers not familiar 

it is made direct reading. That is, the difference in heig] 

the columns in the two tubes is measured directly, by adjusting the 
mark of the top of the metal scale at the height of the upper colu 
then adjusting the sc: ‘ider to the position of the lower column. 7 
sliding scale, may be securely locked in position, and the rider can 
be secured to the le—although in practice these locks are not fi 
necessary. The scale and its runner are so designed that they may 
adjusted to the precise column heights without effort; the front of 
gauge-back is chromium plated and polished to a mirror surface, 
inating parallax, and the rider is provided with a vernier reading ti 
one-hundredth of an inch 

All parts of the gauge (except the glass tubes) are of metal, attra 
tively plated. All parts coming in contact with mercury are steel 

The uses of this gauge are many and varied. As a differential gau 
it is especially suitable in determining the rates of flow of liquids ar 
gases, in conjunction with the Venturi, orifice, pitot tube, and pitomete: 
also, in determining the loss of head due to length of pipe, fittings, valves 
meters, and change of section 

As a manometer, one side only is connected to the pressure vessel, 
needle-valve at opposite end of the upper header being open to the 
mosphere. Uses of this class include: the determination of pressur: 
piping (such as gas piping); pressures in ventilating and draft syster 
level of liquid in a distant tank. As a vacuum gauge of precision, 
instrument is suitable for determining condenser pressures, suction 
sures of pumps under test, and the like 

The gauge may also be used as a specific gravity gauge, determir 
this by direct comparison with water or other liquid. 


After May Ist the Pittsburgh office of The Bristol Company will | 
located at 428 Frick Building, Pittsburgh, Pa 


Cutler Hammer, Inc., Milwaukee, Wis., announce the establishm 
of a warehouse at Cleveland, Ohio. The company has leased 1¢ 
square feet of floor space for the storage of stock for quick deliver: 
A complete line of standard motor control equipment and wiring 


vices will be available for immediate shipment 
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Automatic Frequency Controller- 
Proportional Step Type 
(Leeds & Northrup Co.) 


earning the purpose of the equipment is to control 


frequency within relatively close limits by direct connection’ of a 


controller to the governor regulating motor on a steam br hydro-turbine 


The controller is of a proportional step type, which automatically sends 
out an impulse to the turbine governor regulating motor proportional to 
the frequency deviation from the control point. If frequency is low a 
definite amount, the controller will transmit an impulse to the regulating 
motor of a duration and direction suitable to cause the governor to speed 
up the turbine and bring the frequency to the control point within clos 
limits. The converse applies if frequency is high. Since the controller 
operates in steps proportional to the frequency deviation from the con 
trol point, there is no tendency for the control to overtravel or “hunt.” 














The control point on an instrument adapted for nominal 60 cycl 
operation may be adjusted over a range from 59 to 61 cycles. This 


adjustment can be made at any time to overcome any slight cumulative 


frequency error and hold a correct average as indicated by a synchronous 
clock. 

In a typical installation the “raise,” “lower” and “common” leads 
from the controller are connected through suitable relays to the turbine 
governor regulating motor. If there are several turbo-generators in the 
power station, the automatic control can be placed on the largest 
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machine and the others will naturally keep in synchronism with 
that the effect will be sufficient to control the whole station and pos 
the whole system. When the control is connected to a single tur 
generator and the frequency is at the normal point, the load shoul 
somewhat below full generator capacity so that there is a leeway 
soverning 

Two frequency charts taken from the same recorder on the 
power system under hand regulation of frequency and under L. & 


automatic frequency control are shown here 
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MANUAL CONTROL L&N AUTOMATIC CONTROI 
arts e made | y Recorder with a range 
Charts are normally in id Accuracy guaranteed within 


fror 


The mechanical parts of the controller are identical to those that ha 


been employed for years in our proportional step temperature controller 
in installations where absolute dependability is required of the instr 


ments 

In the foregoing description we have considered the connection 
only one turbo-generator to the controller. If the station or system 
nection is of such nature or proportion that one turbo-generator cai 
handle the load fluctuations to maintain frequency, two or m 
machines may be connected in parallel to a single controller. In tl 
case, however, it will probably be found necessary to adjust for 
differences in characteristics and sensitivity of the turbine governing 
mechanisms. This adjustment can be easily made by inserting proper 
resistances in some of the individual control circuits to equalize the 
effect of the control impulse on all turbines. 

A frequency controller of this type has been in operation for some 
months at the Wallenpaupeck Station of the Pennsylvania Power & 
Light Company. This is a hydraulic station. Load fluctuations 
particularly active on this station and prior to the installation of t 
frequency control equipment, it was extremely difficult to regulate 
frequency. It is now reported that frequency is being controlled 
better than 0.1 of a cycle continuously and averaging within+0.0% 


a cycle. 
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A New Control Pyrometer 


(Republic Flow Meters Company) 


HE new Republic Control Pyrometer is a combination of pyro 
T meter, control apparatus and switching means. It is complete in 
itself and in the majority of applications to which it may be adapted, 
it requires no auxiliary relay apparatus of any kind 

The outstanding feature of this control lies in the elimination of all 
metallic contacts which have been the weak link in control practice up 
to date. 


The Pyrometer consists of the standard Republic high resistance, 
double pivoted type millivoltmeter system 

The control mechanism is a purely mechanical device that might be 
described as a “selector” system or as a reversing clutch system. In 
general it consists of a small synchronous motor device which operates 


a very simple mechanical motion in such a way that the position of a 


power lever is determined by the position of the sensitive pointer 

The action is as follows: A crank arm directly connected to the 
motor lifts the lever, which throws the switch on and off. This crank 
arm is guided by a selector cam whose position is in turn determined 
by the position of the depressor. When the temperature is below the 
given setting, the depressor passes the pointer on its downward stroke 
and sets the crank arm so that it turns the switch “ON”. The switch 
then remains in this “ON” posjtion until the temperature rises and the 
pointer intercepts the depressor, preventing it from completing the 
downward stroke. The crank arm then takes a different position and 
operates a trip lever which throws the switch “OFF”. 

The action is positive and continuous. The frequency of the motion 
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of the depressor can be made to fit the needs of the particular applica 
The mercury contactor switch itself represents a great improve: 


not only in respect to the contacts in the pyrometer, but also t 
contacts on the average small relay. The elimination of the small 1 
which is necessary in other control circuits, means not only simpli! 


tion and economy, but also greater durability and longer lifé 
respect to the electrical contacts 


The type of mercury contactor switch used for all currents al 
10 amperes involves the mercury to mercury contact, and the make and 
break occurs inside of a quartz tube which is insulated from the 
sealing tube. Switches of this type will stand up for many years 
out any deterioration whatever. Years of experience with these swit 
in the field of thermostatic control has proved their worth 


Leeds & Northrup Company announces the appointment of Ernest 
E. Lee Company as exclusive sales representative for L & N metered 
combustion control apparatus in Northern Illinois, Northern Indi 
Southern Wisconsin and the state of Iowa. 


Through the purchase of adjoining property the Leeds & Nort! 
Company has just secured 190,000 additional square feet of proj 
including approximately 85,000 square feet of additional floor spa 
in a modern one story building of saw-tooth roof construction, ideall 
adapted to its manufacturing pro The new building will be : 
integral with the present building by means of a connecting win 
the construction of which work has begun. 
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New Diaphragm Meter 
Type GK 


(Builders Iron Foundry) 


HE diaphragm meter operates by direct mechanical connection 
T to a diaphragm which is moved by direct fluid pressure trans 
mitted from an orifice in the main pipe line. Electric transmission is 
not employed. 

The orifice in the pipe line creates a pressure differential as the 
fluid passes through it. This temporary drop is small and almost com 


pletely restored. The high pressure up 


stream and the reduced pressure down 

stream, transmitted through two _pressuré 

pipes of any reasonable length, act on either 

side of the special rubber diaphragm of the 

instrument. The diaphragm, restrained by 

two phosphor bronze springs and _ partly 

supported by a conical shield, is displaced 

by the difference in pressure from the ori 

fice. This movement is transmitted through a 

crank and shaft to an indicator hand which, 

due to the design of the diaphragm shield, moves nearly in proportion 
to the rate of flow over the range of the instrument. The shield also 
protects the diaphragm and prevents a change of area as it ages. (The 
diaphragm will last several years and can be changed in a few minutes 
by an intelligent workman.) The entire diaphragm case is of heavy 
bronze and is completely outside of and separate from the instrument 
case. 

The indicator dial hand points to the rate of flow at any particular 
time and follows any change of rate instantly. The indicator scale 
(graduated from 0-100 units) is fourteen inches long and has large 
white figures and graduations on a black background, making it visi 
ble from a considerable distance. This type of dial is most easily read 

For convenience in studying daily flow conditions both at the time 
and later a continual chart record of the rate of flow is desirable. The 
8” circular chart turns on a stationary disc, and is driven by a heavy 
duty Warren Telechron Electric Clock motor (normally rated for 110 
volts, 60 cycles, alternating current) making one revolution daily. The 
chart, like the dial, is decimally graduated, so that readings are directly 
in percentage of maximum and are multiplied by a constant supplied 
to obtain actual quantities. The chart record is written by a capillary 
pen which holds a large supply of ink at one filling. The charts are of 
uniformly fine quality. 

The counter, showing the total flow, is operated by a pawl and 
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ratchet. The pawl is driven by the chart clock motor and moves 
ratchet a varying amount depending on the position of the chart 
(i.e., the rate of flow). The counter is of the straight reading 
similar to that found on a speedometer. It can be read easily by 
one 

The meter is conservatively guaranteed accurate within thre: 
cent of the indicated flow over a range from maximum to on¢ 
maximum flow. The zero setting of the meter can be checked at 
time without disturbing the flow or opening the instrument case 

The type GK is designed to mount on a wall bracket. It stand 
feet high and projects 18 inches. The absence of mercury makes 
levelling unnecessary. Its small size, together with the fact that it 
be mounted either above or below the pipe line and at any dist 
up to 100 feet from the line, makes it a very convenient and adapt 


instrument 


Type Y Venturi Meter 


(Builders Iron Foundry) 


, | ‘HIS register translates the pressure differential set up 


flow through the standard Venturi meter tube, nozzle, orifi 

other primary device into the units of measurement desired. 1 
mercury wells, which receive the inlet and throat pressures fron 
primary device, are attached to the back of the register. These 
are connected at the bottom. A float, travelling in the upper w 
transmits any change in rate of flow (i.c., change 
in mercury level) through a rack, gear and cam to 
the indicator dial hand. 

When used with a Venturi meter tube or 
nozzle the mercury wells are designed for a maxi 
mum differential of 22'47” of mercury; when used 
with an orifice, for a maximum differential of 
either 60” or 120” of water (4.76” or 9.55” of 
mercury. 

The interior parts of the register are of corrosion- 
resisting metals such as bronze, stainless steel, and 
monel metal. The bezel rims of the dials are black 
enameled and fitted with plate glass. The exterior 
of the register is neatly finished and harmonizes 
pleasingly with other high grade instruments for 
water works, industrial or power plant service. 

A complete chart record of the flow is of partic- 
ular value in studying the details of water supply, 
industrial plant operation, etc. Such a record is 
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The total flow can be read on the counter dial in gallons, cubic feet, 
pounds, etc. This dial is supported in such a manner that the integrat 


ing wheel is pressed by a spring against a vertical rubber-covered disc 


supplied continuously by the daily (or weekly) chart, 10” diameter 
| 


revolved at a constant speed by a clock movement. With no flow the 
integrating wheel is in a position to stop all movement of the dial hands 
When flow begins the angle of this integrating wheel is altered with re 
ference to the disc and the counter hands rotate in exact proportion t 
the rate of flow. The four small dial hands and the one large hand all 
move in a clockwise direction; the large hand, the most rapidly moving 
of all, travels around a circle two and one-half inches in diameter, 
graduated in one hundred divisions. These features assure easy and 
accurate reading of counter totals 

If desired, the counter dial can be omitted and the Type Y furnished 
as an indicating-recording instrument only. If for any reason it later 
becomes necessary to have the integrating feature this mechanism can 
be attached. 

The indicator hand at the top of the instrument travels along the 
arc of a circle 60° or 8!” long. The graduations are practically uni 
formly spaced and show the rate of flow in gallons per minute or pet 
day, cubic feet per second, pounds per hour, etc., as desired. The sur 
face of the dial has a lustrous, permanent black, oxidized finish with 
deeply engraved graduations in white enamel 

For use with orifices a decimally graduated indicator dial and chart is 


provided. Complete list of factors covering all ranges of orifices used 


is furnished with the meter 


Johnson Fuse and Voltage Tester 


LOW priced voltage and fuse tester, of watch case size, known 
A as the Johnson Fuse Tester, is being placed on the market by the 
Electric Tester Manufacturing Co 

It is positively safe and fool-proof in the hands of a novice. It is a 
reliable and time saving device for the electrician and is constructed to 
stand hard usage as a tool. The tester can be used on both direct and 
alternating circuits 

The new tester consists of a resister coil and other parts inclosed in a 
heat resistance circular case 2'%x1 in. in size. The small indicating lamp 
which burns dimly at 100 volts, and brightly at 250 volts, is a standard 
flash light bulb of 6.2 volts. The lamp can be quickly replaced, if neces 
sary, with an ordinary flash light bulb, or can be purchased at any 
neighborhood garage, electric, hardware or drug store. The construc 
tion protects the bulb from breakage. All other parts are indestructible 
There are no moving parts to get out of order. With reasonable care 
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the tester should last a life time. The tester may be had with stiff 
leads for general use, or flexible 18 in. leads for “trouble-shooters 
latter has one lead equipped with an insulated clasp. 

For many years the Electric Tester Manufacturing Co., has 
supplying industrial users of electricity with its Universal Fuse & 
cuit Tester, which tests voltages from 100 to 600. As only about 
of users of electricity come under the higher voltage classification, it 
felt that a small tester of popular price would fill a need for the av 
user who has no occasion to test circuits over 250 volts 

So simple an act as testing or replacing a fuse should not de; 
upon the inconvenience of waiting for a power company service 
nor should it incur the expense of calling an electrician. This 
watch case tester, of popular price, was designed to meet this n 
our increasing dependence upon electricity. Its advantage as a 
of time and temper in every home, theatre, restaurant, apartment 
store or industrial plant, is apparent 

For the expert electrician it is not only a practical and tims 
instrument, but it substitutes a scientifically reliable and abso 
safe testing device for rule-of-thumb methods, guesswork and dang 
ous practices. The antiquated method of using a lamp in an old op 

* 


a) ] 


socket is always dangerous. A 220 volt lamp is seldom available a 
there is therefore, always the chance, when using the 110 volt lam; 

testing, that one may come in contact with 220 volt circuit, which will 
cause the lamp to explode. Serious injuries to face, eyes and hands fror 


this source, as well as when replacing burnt-out fuses, is all too frequent 


Tape Repair Outfit 


(Pittsburgh Machine & Instrument Company) 


HIS tool is intended for the engineer in the field, for shops 
warehouses where steel measuring tapes are in constant use. T 
outfit can be carried in the pocket or in the tool box; it is about 8 inc] 
long. To make a complete repair to a steeltape all necessary appliar 
are attached to the tongues: 
Shears, Punch and Rivet Set 
The Shears will cut steeltapes 
such as are ordinarily in use; 
the Punch will cut through 
two thicknesses of the tape 
where the splice laps over and 
the Rivet Set at the end of 
the jaws will take care to com- 
plete the job. The holes 
through which the rivets pass can be cut near the edge of t 
without any danger of splitting the tape. 
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A New Comparator 


(Federal Products Corporation) 


HE new comparator is plainly shown in the illustration. It can be 

+ sent with roller type V-blocks or centers. A special limit read 
ing dial is shown in the figure. The V-opening can be set to any o1 
limits, if the needle is not in the V-opening the measurement is not 


within the limits. One graduation on the dial equals .0001” 
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The comparator weighs 78 lbs., is 20 inches high, and has 
12 x9 inches. The maximum height between the table and the 
of the gauges in 8 inches. The parts have the foll 
weights: V-blocks, 17 Ibs.; Centers, 10 Ibs.; Bar for holding V 


and centers, 8 lbs 


Model 80 —_— Dial Indicator 


(Federal Products Corporation) 


HE Model 80 Junior is similar in construction to the Mod 
which has been on the market for several years. It is much sn 
in diameter, this being 1-23/32” and the holding bar is 2-3” lor 
4” in diameter. Special sizes of holding bars can be furnished 
This gauge can be furnished either with or without jewel lx 
movement. The racks are chromium plated and the movement is a 


ate unit asserting perfect alignment 




















The stem is cast integral with the case, eliminating the necessity 
using solder. The entire movement can be removed for cleaning 


repairing in less than 2 minutes. 
The range of the indicator is .200” and the dial can be furnis 
graduated either 0-50-0 or 0-100. 
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Check any of the publications you want. Remove the page and send 
with coupon to INSTRUMENTS. They will be forwarded to you fl 
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Addoweight Totalizing Dial Scale 
Merrick Scale Mfg. ¢ P ic, N 
issued Bulletin 1127 which ill 
cycle of operation of their totalizis 

dial scale. ; ! 

Apron Feed Automatic Scale 

Bulletin 1224G published by the I 

5 Scale Co., Clifton, N. J., ver 
oughly describes and _ illustrate their iy 
feed automatic scale for crushed, lumpy 
granular materials 

Bulletin 2927 shows this scale appli 
the sacking of ammonium sulphate 

Automatic Humidity Regulation 

Parks-Cramer Co., Fitchburg, Mas 

ssued Bulletin 921, which discussé 
advantages and possibilities of automat 
humidity regulation 


Automatic Temperature Control in the 
Chemical and Allied Industries 
The Fulton Company, Knoxville, Tenn., 
have issued Bulletin T-108 lich discu 
ind illustrates the 
perature control devices to the 
Industries 

Central Station 
Ventilating 
Bulletin 332 issued by 
pany, Fitchburg, Mass., 
cation of central static 
ventilating 

Convey-o-Weigh 
Bulletin 1629G published by the Richards 
Scale Co., Clifton, N : 
veyor scale for weighing lumpy, crushed 
granular and powdered materials 

Conveyor Weightometer 
The Merrick Scale Mfg. Company, Passaic, 
N. J., have issued Bulletin 1224 wh 
describes and illustrates their conveyor scal 
for continuous weighing 

Continuous Weighing Scale 
Form 0386 of the Toledo Scale Co . Toledo, 
Ohio, illustrates various applications of their 
continuous weighing scale. 

Diaphragm Meter 
Bulletin No. 236 of the Builders Iron 
Foundry, Providence, R. I., covers their 
diaphragm meter which registers, indicates 
and records the flow of fluids. 


nli t + 
pplication of 
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SEND COUPON FOR LITERATURE DESIRED 
INSTRUMENT PUBLISHING CO., 1117 Wolfendale St., Pittsburgh, Pa. 


Please send us, without obligation, the literature checked herewith. 


Dial Indicator 

“we Py 

Model “80” Jr., dial indicator 
Drying Clay Products 
The neering 


( 


i 


Carrier Eng 
NN. J... a I 
ibove titles 

book “‘Drying and Pr 
by means of Condit 
their Technical Staff 
Filter Rate Flow Controllers 
of Flow Controllers 

Industrial t 


A r’ 


lelphia, Pa 
First Thing to Think of When Choos- 
ing a Pyrometer 
the title of a fle 
? Northup Co 
lelphia, Pa 
Gas Service Journal 
The Marck é 
published | 
ribution Syste ms I mmurt é 
to 1500 Meters he Flow of Gas 
Humidifiers—Their Principles and 
Characteristics 
228 published by Parks-Crar 
Mass., very thor | 
I illustrates Park Spray 
Hopper Scales 
Form 0626 of tl 
Toledo, Ohi me 


Laboratory 

‘ol. Tw Number Tw f the 
published by the Technical Serv part 
ment of the Fisher Scientific Co., 
Forbes St., Pittsburgh Pa., has featured 
Herbert Hoover—Scientist A number 
short articles cover new instruments 


Manufactured Gas 
The Consolidated Ashcroft Hancock Co., 
Inc., 100 E. 42 St., New York, has pub- 
lished a book entitled *‘Manufactured Gas." 
This book is Vol. I of the American Instru- 
ment Manuals and was published to aid the 
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The 
Vibroscope 
A portable stroboscope 


for observing mechan- 
isms in motion 


all types of 


running under 


ELECTROCON CORPORATION 





The Davey Dynamic 
Balancing Equipment 


A portable instrument for balancing A 
rotating 


The 
Davey Vibrometer 
sensitive instrument 


for the measurement of 
vibrations 


while 
power. 


parts 


their own 


6 Varick St., New York 





practical gas maker and the stu 


making to se lect the best 
the various manufacturin 
Price $1.00 
Meat Packing 
The Consolidated 
Inc 100 E. 42 St., 


dent 
instruments 


1 
g processes invoivec 


Ashcroft Hancoc 
New York, 
ok with the above title. This 
wT “f the American Instrument Man- 
and is published to help the meat 
improve the efficiency of his plant 
> $1.00 
Mercoid Controls 
title of a booklet issued by the Amer- 
ican Radiator Company, 40 West 40 St., 
Nev York It furnishes a brief descripti yn 
f the Mercoid Controls and allied devices 
Phase Sequence Indicator 
Price Sheet No. $14 on the Standco 
Seque Indicator has just been 
Herman H. Sticht c.,. 2] 
New York. 
Poidometer 
The Schaffer Poidometer Co., 2828 
man St., a. Pa., have put 
a bulletin on the Schaffer Poidometer—a 
nost accurate and durable ma- 
ine for the automatic weighing of crushed, 
granular and pulverized materials and also 
for measuring liquids. 


Regitherm 
An instrument for automatically controlling 
air temperatures manufactured by The Ful 
ton Co., Knoxville, Tenn., is described in 
Bulletin R-102 

Thermo-Relay for Magnifying Gal- 
vanometer Deflections 
is briefly described in a leaflet 
N oe, v. h. P. J. Kipp & Zonen, 
Hx lan 

‘ediotes Control of Refrigeration 


Systems 
Bulletin T-106 published by The Ful 
Knoxville, Tenn., covers the Sylphon tem 
perature regulators for temperature control 
of refrigeration 


Temperature Control 
A leaflet of the Powers Regulator eis 2 
Greenview Ave Chicago, IIl., 
number of applications of the 
trol by diagrams and 

Tycos Rochester 
The April issue of Tycos Rochester put 
lished quarterly by the Taylor Instrument 
Companies, Rochester, N. Y., contains the 
follo. ng: Defining Aircraft Altitude Rec- 
ords; Aviation and the Weather; Weather 
and Health; Phantom Thunderstorms; Ay 
paratus Measures Resistance to Flow 
Heat in Homes; Some Old-Fashi 
Weather; Region of Greatest Snowfall 
America; The Thermometer as the M« 
Divining Rod; and other articles 


Phase 
issue j by 
Park Row, 


Small 
lished 


weighing 


issuec 


ton Co., 


systems 


shows a 
Powers con 
ph« ytogr aphs 


Unit Air Condiaiamar 
A leaflet entitled ‘The 
ae “bl ished 


Venturi Meter 
sulletin No 
Foundry, Providence, 
Type Y Venturi Meter 


tor Recorder 


Venturi Direct Acting Filter C controller 
Bulletin No. 233 of the Bu 
Foundry, Providence, { 
fhlter controller tor ( g 
thre 1 filters of town and 
vorks 
Universal Differential Gauge 
he Culver Universal Differer 
described in a leaflet of 
conti Company, 1205 
Baltim« Md 
The Witeasaes Strain Gage 
The S uthwark Foundr 
400 Washin 


Re sietes 


iot I 
igh 84 


gton Ave., 
have issued a_ booklet 

Whittemore Strain Gage 
tions for its use are also 


What Price Power? 


2129 published 


Weather Vein 
lo 3, of No. 4 of 
quarterly by 
, 850 Frelinghuys 
the 
rsatility 
Value 


The 


the 


rk, N J contains 
Marks; The Ve 

Weather; The 
Weather; Evid 


Water Works Journal 

1 by the Pittsburgh Equitable 

400 Lexington Ave., Pitts 

the following articles 

The Cincinnati Water 
Supply for Park Devel 

na, California Storage 


Tank 

Weighing on the Fly Means Saving 
Bulletin 1228 of the Merrick Scale Mig 
Co., Passaic, New Jersey, illustrat 


applications of their scaies 


ence; etc 
Publishe 
Company, 

ntains 


ssue 


Watch This—and Control the weight 
of your continuous sheet product in 
process foot-by-foot 
A box oe ieued by the Toledo 5 

oledo, ~—" shows the 
ial &< ale, which indicz 
tions of weight of aes material I 


Jard thereby  avoidir caliper 
sampling. 


ates t 
ates 


When writing to the above cempanies mention INSTRUMENTS 














INSTRUMENTS 











Chemical 


Microscope 


at the 


N. Y. Chemical Exhibit 


THe new B & L Chemical Microscope will 


be on exhibit at the New York Exhibition 
May 6 to 12. 

It has been designed according to specif 
cations of Drs. E. M. Chamot and C. W. 
Mason of the Laboratory of Chemical 
Microscopy, Department of Chemistry, Cor- 
nell University. Several important improve’ 
ments have been made—notably a new stand, 
allowing more room for manipulation of 
specimens, the addition of a circular revolv- 
ing nosepiece, a rack and pinion substage, a 
much larger stage, improved attachable me- 
chanical stage, and greatly improved polariz- 
ing equipment. 


Visit Our Booths No. 306-307 


Bausch & Lomb Optical Co. 


637 St. Paul St. Rochester, N. Y. 
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NEW INSTRUMENT INFORMATION FORM———— 


INSTRUMENTS—Industrial and Scientific 
1117 Wolfendale St., Pittsburgh, Pennsylvania 


Please furnish additional information on the following checked ite: 


Automatic Frequency Controller 

Johnson Fuse and Voltage Tester 
Type Y Venturi Meter 

New Diaphragm Meter 

A New Control Pyrometer 

Tape Repair Outfit 

Model 80 Junior Dial Indicator 

New Direct Reading Comparator 


The Culver Universal Differential Gauge 





NAME____ 


STREET_ CITY & STATS... 
COMPANY 


POSITION 











fl Buyers’ Guide : 


| Instruments and accessories used for measurement, inspection or 
centrol in the industries and sciences. 


If you are unable to find what you require in the Buying Section of Instruments 
Industrial and Scientific write us and we will obtain full particulars for you without 


charge. 


ACIDITY RECORDERS 
Leeds & Northrup Co 
AIR FLOW INDICATOR 
Commercial Engg. Labs 

ALIDADES 
ALTIMETERS 
Colonial Sunply C¢ 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
AMMETERS— Indicating 
Jewell Electrical Instrument ¢ 
Rawson Electrical 
Company 
Weston Electrical Inst. ¢ 
Recording 
Bristol Company 
ANEMOMETERS 
Colonial Supply C¢ 


Taylor Instrument Companies 


ARMATURE TESTING EQUIP- 
MENTS 


ASPHALT TESTING APPARA- 


Hiergersell Bros 
Tagliabue Mfg. Co., C 


BALANCES 


BAROMETERS—Aneroid Mercur- 


ial, Recording 
“olonial Supply Co 
Hiergesell Bros. 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Companies 


Instrument 


BATTERY TESTERS 

Weston Electrical Inst. Corp 
BRAKE TESTING METER 

Leeds & Northrup Co 
BRIDGES, ELECTRICAL 
Capacitance, Conductivity, Hoopes, 
Inductance, Kelvin, Resistance, 
Temperature, Wheatstone 

Leeds & Northrup Co 
CABLE TESTERS 

Rawson Elec. Inst. Co. 
CALORIMETERS 

Oxygen Bomb, Gas 

3urgess-Parr Co 
CARBON DIOXIDE METERS 

Brown Instrument Co 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 
CARBON MONOXIDE METERS 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 
CHRONOMETERS 

Tagliabue Mfg. Co., C. J 
CLOUD & POUR TEST AP- 

PARATUS 

Hiergesell Bros 

Tagliabue Mfg. Co., C. J 
COIL TESTING EQUIPMENTS 

Leeds & Northrup Co 
COLORIMETERS 

Hiergesell Bros. 

Tegliabue Mfg. Co., C 


Peroxide, 
Recording 


Give complete information of requirements. 


COMBUSTION CONTROL 
EQUIPMENT 
Leeds & Northrup 
COMPASSES 


Col ial i! 
Taylor Instrument ‘ 
COMPARATORS 


( olonial Su 

Federal Products Cort 
CONDENSE RS—Electrical 

Leeds & Northrup ¢ 
CONDUCTIVITY METERS 
Indicating, Recording, Controlli 

Leeds & Northrup ¢ 
CONSTANT SPEED & 

QUENCY SETS 

Leeds & Northrup ( 
CONCENTRATION RECORDERS 

Leeds & Northrup ( 
CONTOUR MEASURING 

JECTOR 

Bausch & Lomb Optica 
CONTROLS, AUTOMATI( 
Condensation 

Tagliabue 
Damper 

Leeds & Northrup ¢ 

Tagliabue Mfg. Co 
Float 

American Radiator 
Gravity 

Tagliabue Mfg. Co 


PRO 


Mfg. ( 
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A Remarkably Small, Light and Effi- 
cient Combination for A. C. Current 
Measurements 0.2 to 200 Amperes 


These two instruments constitute a miniature 
Model 528 Minia- testing set for a wide range of current measure- 
— ments. Exquisitely made and unusually sensitive 
—fully in keeping with highest Weston standards. 
Handsomely encased in mottled red and black 
bakelite. 


Summary of Transformer Characteristics 

Ranges: self-contained—2, 5, 10, 20 amperes; in- 

serted primary—50, 100, 200 amperes. Secondary, 

one ampere. Secondary burden, 2 volt-amperes 

maximum. Accuracy, 1% from 25 to 150 cycles. 

Weight, 2% Ibs. Self-contained ranges are 

= - changed by means of a unique range-changing 

Model 539 Minia . ee ae pies 

ak Garrent switch—fool-proof, positive and easy of opera- 

Transformer tion. 


WESTON ELECTRICAL 
INSTRUMENT CORP. oo ‘ 
591 Frelinghuysen Ave. A biompnas 


Newark, N. J. IN STRUM E : 











MODEL DM 


STANDCO MEGOHMER 


A Siemens & Halske Product 
For insulation resistance measurements 
self contained D.C. generator 
THE INSTRUMENT FOR WHICH MANY 
HAVE BEEN WAITING 
Please write for Bulletin No. 170 


HERMAN H. STICHT & CO. 


21 Park Row New York, N. Y. 











A Special Instrument Service 


Instruments repaired and calibrated. Spe- 
cial instruments built from your drawings, 
or designed and developed by us. 


DETROIT INSTRUMENT SERVICE 


14539 Ilene Avenue Detroit, Mich. 











When writing the above Companies, mention INSTRUMENTS 





Humidity 

Colonial Supply C¢ 

Leeds & Northrup Co 

Tagliabue Mfg. Co ( J 

Taylor Instrument Companies 
Humidity & ow 

Colonial Supply 

Ly eeds & Nort “sles Co 

Tagliabue Mfg. Co Cc Zz 

Taylor Instrument Companies 
Liquid Level 

American Radiator Co 

Bristol Company 

Tagliabue Mfg. Co., C. J 
Motor 

American Radiator Company 
Pressure & Vacuum 

American Radiator Company 

Brown Instrument Co 

Bristol ¢ ompany 

‘ nial Si ip ply ('o 

Tagliabue Mfg. Go. €<, J 

Taylor Instrument Companies 
Pyrometer 

Bristol] Company 

Brown Instrument Co 

Leeds & Northrup ¢ 

Taylor Instrument Companies 

Wilson-Maeulen Company, Inc 
Refrigeration 

American Radiator Company 

Leeds & Northrup Co 
Tachometer 

Brown Instrument C< 

Leeds & Northrup Co 
Temperature-Time 

Colonial Supply ¢ 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J. 

Taylor Instrument Co 
Thermometer 

Bristol Company 

Brown Instrument Co 

(‘olonial Supply ¢ 

Freas Thermo-Electric ¢ 

Hiergesell Bros. 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Companies 

Wilson-Maeulen Company, Inc 
Thermostat 

American Radiator Company 

Bristol Company 

reas Thermo-Electric ¢ 

Taylor Instrument Companies 
Time 

Tagliabue Mfg. Co., C. J. 
Unit Heater 

American Radiator Company 
Valve—Motor Operated 

American Radiator Company 

ae Company 

Colonial Supply C« 

Taylor Instrument 
Water Level 

American Radiator Company 

Bristol Company 

Tagliabue Mfg. Co., C. J. 
COORDINATOGRAPHS 
COUNTERS—Revolution 

Bristol Company 

Colonial Supply Co 

Lehmann & Michels 
Stroke 

Bristol Company 
CURRENT RECORDERS 

Leeds & Northrup Co 
CURRENT REGULATORS 
CYCLE COUNTERS 
CYLINDERS-GRADUATED 

Hiergesell Bros 

Tagliabue Mfg. Co., C. J. 

Teschner-Myers Co., Inc. 
DEFORMETER (Beggs) 

Southwark Fdry. & Mach. Co 
DEMAND METERS 
DIVIDING HEAD 
Optical 


Companies 


Rausch & Lomb Optical Company 


DRAFT GAUGES—see Gauges 
DYNAMIC BALANCING 
EQUIPMENT 
Electrocon Corporation 


INSTRUMENTS 


EARTH CURRENT METERS 
Rawson Elec. Inst. Co 
ELECTRIC TELEMETER 
Southwark Fdry. & Mach. Co 
EMPLOYEES’ “IN AND OUT” 
TIME RECORDERS 
ENGINE INDICATORS 
EXTENSOMETER 
(Huggenberger) 
Southwark Fdry. & Mach. Co 
FAULT FINDERS 
Leeds & Northrup C¢ 
Weston Electrical Inst. Corp 
FLASH & BURNING POINT 
TESTERS 
Colonial Supply ¢ 
Hiergesell Bros. 
Tagliabue Mfg. Co., ( 
Taylor Instrument Co 
FLOW METERS 
Brown Instrument Co 
Colonial Supply Cx 
FLUXMETERS 
Leeds & Northrup Co 
Rawson Electrical Instr. Co 
FREQUENCY METERS 
indicating 
Jewell Electrical Ir 
Leeds & Northrup Co 
Weston Elec. Inst. Corp 
Controlling 
Leeds & Northrup Co 
Recording 
Bristol Company 
Leeds & Northrup Co 
FUEL ANALYSIS APPARATUS 
Burgess-Parr Co. 
FUEL FLOW INDICATOR 
Commercial Engg. Labs. 
GALVANOMETERS 
Jewell Electrical Instr 
Leeds & Northrup Co 
Weston Electrical Inst. Corp 
GAS ANALYTICAL METERS 
Chemical 
Tagliabue Mfg. Co., C. J 
Electrical 
Brown Instrument Cc 
Leeds & Northrup Co 
GAS LEAK INDICATORS 
(olonial Supply Co 
Taylor Instrument 
GAUGE RODS 
Tagliabue Mfg. Co., C. J. 
GAUGES 
Absolute Pressure 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos 
Amplifying 
Federal 
Conperener 
Olonial Sup 
Federal Products © orp 
Cylinder 
Colonial Supply Co 
Federal Products Corp 
Depth 
Colonial Supply Co 
Federal Products Corp 
Dial 
Colonial Supply C« 
Federal Products Corp. 
Differential Pressure 
Tagliabue Mfg. Co., C. J. 
Draft 
Bristol Company 
Brown Instrument Co. 
Colonial Supply Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Companies 
Drill 


Companies 


Products Corp 


Bausch & Lomb Optical Company 


Grinding 
(olonial Supply Co 
Federal Products Corp. 
Liquid Level 
Bristol Company 
Brown Instrument Co. 
Colonial Supply Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J 
Taylor Instrument Cos. 
Pitch Diameter 
Colonial Supply Co 
Federal Products Corp 


Pressure 
Bristol] Company 
Brown Instrument (¢ 
Colonial Supply ¢ 
Leeds & Northrup (« 
Tagliabue Mfg "Co 
Taylor Instrument ( 
Pressure—Temperature 
Bec wn Instrument ( 
Olonial Su ( 
ene is & N rthrup ¢ 
Tagliabue Mfg. ¢ 
Taylor Instrument ( 
Pressure & Vacuum 
Bristol Company 
Brown Instrument (x 
Colonial Supply ¢ 
Leeds & Northrup ( 
Tagliabue Mfg. < 
Taylor Instrument ( 
Profile 
Bausch & Lomb Opti 
Rain 
{ lal Sup 
Taylor Instrume nt Cc 
Recording 
Distance 
sristol Company 
Strain 
Southwark Fdry. & Ma 
Water Level for Boilers 
sristol Company 
Wind 
Colonial Supply ¢ 
Taylor Instrument Com 
GOVERNORS 
Pressure 
Leeds & Northrup ( 
Tagliabue Mfg. ( 
Pump 


Tagliabue Mfg. Co 


—— TESTING APPARA 


Testianes Mfg. Co., ( 
GROUND DETECTORS 

Leeds & Northrup ¢ 

Weston Electrical Inst 
GROUND-OHMER 

Leeds & Northr ( 

Herman H. Stix ht & ( 
HARDNESS TESTERS 
Wilson-Maeulen Company 
HARMONIC »- «op 

Leeds & Northr 
HIGH VOLTAGE 

Measuring Devices 

Testing Devices 
HUMIDITY RECORDERS 
Wet & Dry Bulb Thermometers 

Bristol Company 

Brown Instrument ( 

Colonial Sup; ( 

Leeds & Northrup ¢ 

Tagliabue Mfg. « ( 
Taylor Instrument ( ar 
HYDROGEN ION METERS- 
Indicating, Controlling, Recording 

Leeds & Northrup ( 
HYDROMETERS 

Hiergesell Bros 

Tagliabue Mfg. ( 

Taylor Instrument Com 
HYGROMETERS 

re Bros 

Tagliabue Mfg. Co., ‘ 
Taylor Instrument Compar 
IMPACT TESTING MACHINES 
Alternating 
INDICATORS—See Gauges 
INTEGRAPHS & INTEGRATORS 
Leeds & Northrup ( 
INSTRUMENT CALIBRATION 
AND REPAIRS 
Detroit Instrument Se¢ 


ae agmaadal TRANSFORM 


ley ol Elect il I 
Weston Electrical Inst. 
INSULATION TESTING Eat IP 
MENT 


Leeds & Northrup ( 
JOB TIMING RECORDERS 
KEYS AND SWITCHES 
Leeds & Northrup ( 
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PYRO OPTICAL PYROMETER 
With Direct Reading Iron Scale—No Charts to Consult 
ceasitaik 
automatic in 
operation. 


Easy to Use. 
Accurate 
Economieal 





~~ ~~ 


Entirely self contained in one small unit—-Weight 3 pounds. 
THE PYROMETER INSTRUMENT COMPANY 
50 Howard Street New York, N. Y. 

















PRECISION INSTRUMENTS for 
AUTOMOTIVE LABORATORIES 


AIR FLOW INDICATORS, FUEL FLOW INDICATORS AND SLOW MOTION 
STUDY EQUIPMENT. 
ASHDOWN ROTOSCOPE FOR SLOW MOTION STUDY 


THE 
‘ I 


COMMERCIAL ENGINEERING LABORATORIES 


Makers of Fine Instruments 


4612 WOODWARD AVENUE DETROIT, MICHIGAN 














H OUBLE . 
5. : aid 
or Schools and Colleges 


Do you have Before ordering next season's instrun 


Catalog EI scientific requirements—get out 
instruments educational institutions 

Catalog FI on hydrom- for samples now and assure yours¢ 
eters almost student- there! 


the quality is there 
roof 
. HIERGESELL BROTHERS 


ADOLF cies, ‘Sone ie, Samia 2007-13 Bellevue Ave. + Philadelphia 


FEDERAL 


DIAL INDICATORS 


Comparators Fabrie Gauges 
Amplifying Gauges Rubber Gauges 

ne og nda Tap Comparator Gauges 
Soars oon Gauges Gear Tooth Comparators 
Pitch Diameter Gauges Cutter Testing Gauges 
Cylinder Gauges Internal and External 
Paper Gauges Grinding Gauges 


FEDERAL PRODUCTS CORPORATION 


PROVIDENCE, R. I. 
WESTERN BRANCH: 7338 WOODWARD AVE., DETROIT, MICH. 
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KLYDONOGRAPHS 
LACTOMETERS 

Tagliabue Mfg. Co., C. J. 
LEVEL 
Centering 

Bausch & Lomb Optical Company 
Engineer's, Wyo, Precisien 
Prism 

Taylor Instrument Companies 
LOCOMOTIVE INDICATORS 
MANOMETERS 
MASTER CLOCKS 
MEGGHMMETERS 

Leeds & Northrup Co 

Herman H. Sticht and Company 
MEGOHM VOLTMETERS 

Weston Electrical Inst. Corp 
MELTING POINT APPARATUS 

Hiergesell Bros. 

Tagliabue Mfg. Co., C. J. 
MICROAMMETERS 

Jewell Electr Instrument ¢ 

Rawson Electrical Instrument Co 

Weston Electrical. Inst. Corp 

Wilson-Maeulen Company, Inc 
MICROFARADMETERS 

Jewell Electrical Instrument ¢ 

Leeds & Northrup Co 

Weston Electrical Inst 
MICROSCOPES 
Brinell 

Bausch & Lomb Optical Company 
Metallographie 

Bausch & Lomb Optical Company 
Petrographical 

Bausch & Lomb Optical Company 
Toolmakers’ 

Bausch & Lomb Optical Company 
MILLIAMMETERS 

Jewell Electrical Instrument ¢ 

Rawson Electrical Instrument Co. 

Weston Electrical Inst. Corp. 

Wilson-Maeulen Company, Inc 
MILLIVOLTMETERS 

Bristol Company 

Jewell Electrical Instrument ¢ 

Rawson Electrical Instrument Co 

Taylor Instrument Companies 

Weston Elect. Inst. Corp. 

Wilson-Maeulen Company, 
MOTION RECORDERS 
Mechanical 

Bristol Company 
MULTIMETERS 

Rawson Elec. Inst. Co 
MULTIPLIERS 

Jewell Electrical Instrument 

Leeds & Northrup (¢ 

Weston Elect. Inst. Corp 
OHM METERS 

Jewell Electrical Instrument ¢ 

Leeds & Northrup Co 

Rawson Electrical Instrument Co. 

Herman H. Sticht and Company 

Weston Electrical Inst. Corp 
OIL TESTING APPARATUS 

Hiergesell Bros. 

Tagliabue Mfg. Co., C. J 

Taylor Instrument Cos 

Teschner-Myers Co., Inc 
OIL TESTING EQUIPMENT 
OPERATION RECORDERS 
Electrical 

Bristol Company 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 
OSCILLOGRAPHS 
OXYGEN RECORDERS 

Leeds & Northrup Co 

Tagliabue Mfg. Co., C. J 
PANTOGRAPHS 
PERFORMANCE METER 
PERMEAMETERS 

Leeds & Northrup Co 
PERISCOPES 

Bausch & Lomb Optical Company 
PHASE INDICATOR 
PHASE SEQUENCE 


Corp 


Inc 


INDICA- 


TOR 
Herman H. Sticht Co 
PHOTOMETERS 
Bausch & Lomb Optical Co 
Leeds & Northrup Co 


_INSTRUMENTS 


PHYSICAL TESTING MA- 
CHINES 


Southwork Fdy. & Mach. Co 
PLANIMETERS 
Linear 
Radial 
Bristol Company 
POSITION RECORDERS 
Bristol Company 
POTENTIAL DETECTORS 
Leeds & Northrup Co 
POTENTIOMETERS—Indicat- 
ing, Controlling, Recording 
Leeds & Northrup Co 
POWER FACTOR METERS 
Jewell Electrical Instrument 
Weston Electrica) Inst. Corp 
POWER FACTOR REGULA- 


PRESSURE METERS 
PROCESS TIMING AND SIG- 
NALING INSTRUMENTS 
PROGRAM INSTRUMENTS 

PROTRACTOR 
Optical 


Bausch & Lomb Optical Company 


PSYCHROMETER 
Recording 
Colonial Supply Co 
Leeds & Northrup Co 
Tagliabue Mfg. Co., C. J. 
Taylor Instrument Cos 
Sling 
Colonial Supply C« 
Hiergesell Bros 
Taylor Instrument Companies 
PYROMETERS 
Optical 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Radiation 
indicating 
Colonial Supply C« 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Taylor Instrument Companies 
Recording 
Leeds & Northrup Co 
Taylor Instrument Cos 
Thermo-electric 
Immersion 
Bristol Company 
Colonial Supply ¢ 
Leeds & Northrup Co 
Pyrometer Instrument Company 
Taylor InstrumentCompanies 
Wilson-Maeulen Company, Inc 
Indicating 
Bristol Company 
Brown Instrument Co 
Leeds & Northrup (« 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Recording and Controlling 
sristol Company 
Brown Instrument Co. 
Leeds & Northrup Co 
Taylor Instrument Companies 
Wilson-Maeulen Company, Inc 
Surface Contact 
Bristol Company 
Colonial Supply C« 
Leeds & Northrup Co. 
Pyrometer Instrument Company 
Taylor Instrument Companies 
REF RACTOMETERS 
Bausch & Lomb Optical Co 
REGULATORS—See Controls 
RELAYS 
Jewell Electrical Instrument ¢ 
Leeds & Northrup Co 
Weston Electrical Inst. Corp. 
REMOTE METERING EQUIP- 
MENT 


Bristol Co. 

Leeds & Northrup Co 
RESISTANCES—Electrical 

Leeds & Northrup Co. 
ROTOSCOPE 

Commercial Engg 
SACCHARIMETERS 

Bausch & Lomb Optical Co. 

Taylor Instrument Cos. 


Labs 


eee 
Tagliabue Mfg. 
SCRATCH HARDNESS TESTER 
Colonial Supply Co. 
SHUNTS 
Jewell Electrical Instr 
Leeds & Northrup Co 
Weston Electrical Inst. Corr 
SIGNALLING DEVICES—Auto 
matic 
SLIDE RULES 
SPECIAL INSTRUMENTS 
Burgess-Parr Co 
Hiergesell Bros 
SPECIAL ieee OAL IN 
STRUMENT 
Detroit Instrument Ser 
Leeds & Northrup ( 
Rawson Electrical Instrument 
Weston Electrical Inst. Cor 
SPECTROSCOPES 
Bausch & Lomb Optica 
SPECTROPHOTOMETERS 
Bausch & Lomb Optica 
SPEED INDICATORS 
See Tachometers 
STANDARD CELLS 
Weston Electrical Inst. ( 
erect TAPES 


STRAIN "GAUGE 

Southwark Fdry. & Mact 
STRESS INDICATOR 
STROBOSCOPES 

Commercial Engg. Labs 
SULPHUR DIOXIDE METERS 

Leeds & Northrup (< 

Tagliabue Mfg. Ca, C. J 
SULPHUR DETERMINATION 

APPARATUS 

Burgess-Parr Co. 

Tagliabue Mfg. Co., C 
SUNSHINE RECORDERS 

Colonial Supply ¢ 

Leeds & Northrup Co 

Taylor Instrument Compar 
SURGE RECORDERS 
SYNCHRONIZING FORKS— 

Electrical 

Leeds & Northrup ( 
TACHOMETERS 

Bristol Company 

Brown Instrument Co 

Colonial Supply ¢ 

Leeds & Northrup Co 

Pyrometer Instrument ( 

Herman H. Sticht & Con 

Weston Electrical Inst. Cor; 
TELESCOPES 

Bausch & Lomb Optical | 
TENSOMETER § (Huggenberger 

Southwark Fdry. & Mach. ( 
TESTING MACHINE— 
Universal 

Southwark Fdry. & Mac! 
THEODOLITES 


THERMO-JUNCTIONS 
Rawson Electrical Inst. ‘ 
THERMOMETERS 
Gas Filled 
Bristol Company 
Brown Instrument Co 
Colonial Supply ¢ 
Taylor Instrument Compa: 
Tagliabue Mfg. Co., C. J 
Mechanical 
Brown Instrument Co 
Tagliabue Mfg. Co., C 
Teschner-Myers Ca, In 
Mercurial 
Hiergesell Bros : 
Tagliabue Mfg. Co., ©. J 
Taylor Instrument Cos 
Teschner-Myers Co., Ir 
Resistance - 
Brown Instrument Co 
Leeds & Northrup ( 
Wilson-Maeulen Co., Ir 
Vapor- Tension 
Tagliabue Mfg. Co., ‘ 
Taylor Instrument Cos 


Electric 


J 
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MECHANICAL ENGINEER—Good education, experience in designing 
small accurate mechanisms, knowledge of tooling-up for quantity produc- 
tion. Some shop experience, preferably in power plant work 
Important permanent position as head of department. Location in eastern 
Pennsylvania. Give full particulars in first letter. Address Box 9, Instru 
ments Publishing Company, 1117 Wolfendale Street, Pittsburgh, Pa 


, is essential 








ERI ARAM ERER PSPS aye TAR 






4 Jor uni ormity and economy 


ij ~ Recognized for accuracy, dependability, easy reading 
and easy operation. Testing machines of standard de 
sign or special adaptation—for yarn, cord, cloth, wire, 
rubber or other material where strength : h 
are governing factors in the selection of raw ria 

or checking of finished product 


Write for further information 


——i—HENRY L.SCOTT Co. PROVIDENCE. R.I.- 




















The following booklets — 


will be mailed on request ~ 
1—THE McCOLLUM-PETERS ELECTRIC TELEMETER. 
n the recording of transient forces, pressures and displacements. 

2—THE WHITTEMORE STRAIN GAUGE 

Strain gaging instructions with especial reference to the Whittemore method. 
NEW EQUIPMENT NOW AVAILABLE 

The electric multiple range recorder in conjunction with the Leeds 

Northrup potentiometer, and 


The combination electric engine indicator and spark plug, manufactured 
under license from General Motors Corporation. 


SOUTHWARK FOUNDRY and MACHINE CO. 
400 WASHINGTON AVENUE PHILADELPHIA 


and 


i 














Vow Stand v 
Water Stills 


The ‘‘New Standard** Water Stills, manu 
factured by the Barnstead Mfg. Co., Bos 
ton, Mass., are stills of outstanding su 
I rit the if Jerable le 

space than old types and can be easily 


applied to a bracket type. 
Carried in stock for immediate shipment 
in the following sizes 
Gas....1, 1/2, 2, 5, and 10 gallon capacity 
Electric 
1, 14, 2, 3, 5, and 10 gallon capacity 
Steam._._.5, 10, 15, and 20 gallon capacity 
Larger capacities to order 
Write for descriptive leaflet 
and prices t¢ 


TESCHNER-MYERS CO., INC. 
Sole Distributors of 
‘‘New Standard’’ Water Stills 
Manufacturers & Dealers in Laboratory 
Apparatus & Supplies 
43 Warren Street New York City 
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Wet & Dry Bulb Taylor Instrument Companies VOLT-AMMETERS 
Bristol Company VALVES Jewell Electrical Ir 
Brown Instrument Co Automatic Shut Off Weston Electrical Inst. Cor 
Leeds & Northrup Co Tagliabue Mfg. Co., C. J. VOLTMETERS 
Tagliabue Mfg. Co., C. J Diaphragm Indicating 
Taylor Instrument Cos Tagliabue Mfg. Co., C. J. lewell Electrical Ir 
TAMERMOSTATS Taylor Instrument Cos. Leeds & Northrup ¢ 
American Radiator Company Reducing Rawson Electrical Instr 
ewe Company Tagliabue Mfg. Co., ¢. J. Weston Electrical Inst 
agliabue Mfg. Co., C. J. Regulating i 
Taylor Instrument Cos Tagliabue Mfg. Co., C. J. 4 
a ren RECORD- Taylor ~ ae Leeds & Northrup ( 
Safety,Fuel Shut-o . sae 
Tagliabue Mfg. Co., C. J. Tagliabue Mfg. Co., C. J. ag SEDIMENT APPA 
TIME SWITCHES VIBROGRAPH Teslinbue Mfe. Co.. C.J 
TIME STAMPS—Automatic VIBROMETER—DAVEY dames dlge petal le 
TIME SYSTEMS—Electric Electrocon Corporation WATTHOUR METERS 
TIMERS VIBROSCOPE WATTMETERS 
Leeds & Northrup Co Electrocon Corporation Indicating 
Rawson Elec. Inst. Co. VISCOSIMETERS Jewell Electrical Ir 
TINTOMETER Hiergesell Bros Rawson Electrical Inst ( 
Hiergesell Bros Tagliabue Mfg. Co., C. J Weston Electrical Inst. ( 
TORSIOGRAPH Taylor Instrument Cos Recording 
TRANSITS Teschner-Myers Co., Inc Bristol Company 
Engineer's, Surveyors, Mine VISCOSITY TUBES WAX MELTING APPARATUS 
Pocket Hiergesell Bros Tagliabue Mfg. Co., C. J 





Advertisers Index 


American Radiator Co., 40 W. 49 St., New York, 
Automatic Temperature Control Co., Inc., Philad 


Bausch & Lomb Optical Co. 
Bristol Company, W aterb 
Brown Instrument Ganeeee, 


Chart Production Company, 2 Madis 


Colonial Supply Company, 217 Water 
Commercial Engineering Laboratories, 


Davey, Peter, 6 Varick St., 
Detroit Instrument Service, | 4 


Electron Corp., 6 Varick St., N 
Eastern Scientific Supply Co., 


Federal Products Corp., Providen 
Freas Thermo-Electric Co. 21 
Hiegersell Brothers, 2 


Jewell Electrical Instrument Co., 


Lancaster & Allwine, 8 
Leeds & Northrup Co., 4901 
Lincoln, E. S., 42 ing 


Pyrometer Instrument Co., H 
Rawson Electrical Instrument Company, 


Southwark Foundry & Machine Co., 
Sticht & Co., Herman H., 21 Park 
Stylograph Co., Coldwater, Rochest 


Tagliabue Mfg., Co., C. J., 
Taylor Instrument Co., 95 / 
Teschner-Myers Co., Inc., 43 


Van Deventer, H. R., 342 Madisor 


Weston Electrical Instrument Corp., 


Wilson-Mauelen Co., Inc., 387 Concorn Av y York, N. Y 














When writing to the above companies mention INSTRUMENTS 
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Card Section : 


QeSSoSs Seo SS SS SSS SSSI) 
CLASSIFIED CARD SECTION ADVERTISING RATES 


Boxed Display Space, 2 x % ins. $10.00 per insertion 
Positions Wanted Advertisements, 2 x 7% ins. 5.00 per insertion 





Address your advertisements and replies to 
INSTRUMENTS PUBLISHING COMPANY 
1117 Wolfendale Street 
Pittsburgh, Pa. 


NOTE: Samples, literature, catalogues, etc., requiring more than 2 cent postage should not be 


addressed to box numbers. 





E. S. LINCOLN Strip Charts Disc Charts 
Consulting Electrical Engineer : Rectangular Charts 
D Investigations Reports For Recording Instruments 
esigns 
Laborat Special and tested papers for pen, 
—* ona a stylus or other recording method, 
RAY BAR LDG. 


Chart Production Company 
420 LEXINGTON AVE., N. Y. C. 280 Madison Ave, New York 














LANCASTER & ALLWINE H. R. VAN DEVENTER 


Registered Attorneys Solicitor of Patents—Consulting 
Patents and Trade Marks Engineer 
Information on Request Specializing in Electrical and 
474 Ouray Building Aircraft Instruments. 
805 G St., N.W., Washington, D.C. 342 Mapison Ave., New York 














PETER DAVEY Motor Operated Controllers for 
regulating Valves, Dampers, 


. ino 2 
Consulting Engineer Louvers, Rheostats 


Dynamic Balancing Vibration Analysis Time Cycle Contactors 
Design of Special Instruments Electric Heater Controllers, etc 
6 Varick St New York Automatic Temperature Control Co., Inc. 


Philadelphia, Pa. 














“STYLOGRAPH” WE ARE 


White wax sensitized paper for automatic INSTRUMENT MAKERS 
recording in graphic recording instruments . 
THE STYLOGRAPH CO. Technical ane: pengaet Instruments 
P. ©., Coldwater, Rochester, N. Y. made to order 
Patent Applied for on Product, Process EASTERN SCIENCE SUPPLY CO. 
and Machines 7 High Street Brookline, Mass. 














DESIGNING ENGINEER—With experience in designing small accurate 
mechanisms. Must have knowledge of tooling-up for quantity production 
Manufacturing plant located in Philadelphia. Write giving full particulars 
in first letter. Address Box 8, Instruments Publishing Company. 














When writing to the above companies mention INSTRUMENTS 
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Index Card Section 


The editor feels that a file card index will be a valuable asset to all readers. It is sug | 
gested that this index information be cut out, mounted on cards, and filed in your 
desk or in a file box on top of your desk. You will then have within easy reach an 
index of instrument information of incalculable value. 


c= _|_ SS - SS |S|5 2a == 


THE PROPOSED TARIFF AND INSTRUMENTS 
RICHARD RIMBACH, INSTRUMENTS, Vol 
pp. 151-157 
The advertisements of the two German instrument companies aré¢ 
statements made there are pointd out by giving th facts 


LABORATORY APPARATUS AS A MEANS OF WorRKS CONTROI 





ARTHUR SCHRODER, INSTRUMENTS, Vol. 2, No 
pp. 159-167 


Paper read before 





AUTOMATIC PRocEss CONTROL INSTRUMENTS AND DEVICES 
RICHARD RIMBACH, INSTRUMENTS, Vol.’ 2, No. 5, April 
pp. 169-177. 37 figs. 

The importance of technical control is discussed and the activities of the trade 
mentioned. The article then discusses some of the recently developd instruments: ( 
Humidity Controllers, Heat Indicators and Controllers, Liquid and Gas Meters, Ac 
Alkalinity Meters, Viscosimeters, Scales and Balances, Physico-Chemical and Physic 
Apparatus, Laboratory Glassware, Porcelain and Chemicals 

This article in a general way considers the application of automatic control instru 
processes. 


Instruments Book Shelf | 


Orders for copies of the books reviewed in this section can be sent to 
[ Instruments Book Shelf, care of Instruments Publishing Company, | 


(] 1117 Wolfendale Street, Pittsburgh, Pa. i 


oo eee SS SS SS SSS 
PROCEEDINGS OF THE THIRTY-FIRST ANNUAL MEETING OF THE AM 
CAN SOCIETY FOR TESTING MATERIALS. Published by the S 
1929. Cloth. Part I. 1184 pages, Part II. 904 pages. Price $6.5 
REVIEWED BY D. L. MATHIAS 


Part I contains the annual reports of 45 committees on research and standards. Part II 


nical papers of pertinent content on materials of constructior 
STANDARDS YEARBOOK 1929. Issued by the U. S. Bureau of Standards 
Published by the Government Printing Office, 1929. Paper. 401 
Price $1.00 
REVIEWED BY D. L. MATHIAS 


Each succeeding issue of the Standards Yearbook records a story of steady progress ar 
plishment in the development of practicable commercial standards and their accept 
large proportion of industrial organization. The edition of 1929 is no exception. Besides 
eral growth of the standardization movement as revealed in the membership, activity 
panding scope of the world’s standardizing agencies, there is a section devoted to the 
the National Bureau of Standards, reporting more than two hundred and fifty specific pr 
a wide variety of industrial fields, which, through co-ordination of scientific, industt 
commercial research, have resulted in much valuable information regarding materials, 5 
new applications, specifications, methods of test, and units of measurement. 












































NLY a tremendous organization such 

as the Taylor Instrument Companies 

could keep pace with the demands 

for temperature instruments that 
come from every industry. 


This company is proud of the fact that their 
whole organization is so arranged that ex- 
perts are available for every specialized in- 
dustry. 


While we cannot give specific information on 
every instrument we manufacture in this 
space, we place our stock of information and 
the services of our experts at your disposal. 


Taylor /nstrument Companies 


ROCHESTER. N.Y., U.S.A 
CANADIAN PLANT MANUFACTURING DISTRIBUTORS 
TYCOS BUILDING IN GREAT BRITAIN 
TORONTO SHORT & MASON, LTD., LONDON 


[Tee «68 LX TH SENSE OF ee ee ae a ee 


a: Tem mperature Instruments 


INDICATING RECORDING ~ CONTROLLING 





op mean i 














$100,000 IN GOL 


Entrusted to the De pendabilit 


BRISTOL'S 
Automatic Control wi: 


The In: 
































The Most Extensive Line 
of Recording, Indicating 
and Controlling Equip- 
ment for the Industries, 
including: 


U. S. = ‘, Conduc 
Meas 


Pressure and Vacuum Gauges prod t al { t pr 

Liquid Level Gauges; Electrical va e of $100,000 are tre 

Boiler Water Level Gauges; Re 

cording Thermometers: Indicat- ad l f peratu . . 
ing and Recording Pyrometers; Electric 


Recording Psychrometers Re 





le, On the other hand should t Indu 


cording Ele« ca Instrumen s 

(including Voltmeters, Milli 4 . ee : 

Voltmeters, Ammeters, Milli : ; : pi vet 

Ammeters, Shunt Ammeters, ( l y I I l n reaucins 

Wattmeters, Frequency Met- { 1 the outside } vo 

ers); Mechanical Motion Re . . 

corders; Electrical Operation p Ss p iter W ( 

Recorders; Indicating and Re This tarnish is only removable bv usé 

cording Tachometers; Engine . © : 7 

Counters; Revolution Count v W ch waste a considerable | New li 

ers; Averaging Instruments; gold. 

Gaugeboard Clocks. Also equip- \ 
’ tomatical yntrol . . . ‘ , ANE 

line p Bec na "ieaaieen: It is significant that on this particular insta NI 

Liquid Level, Liquid Flow, lation u here absolutely no chance could € take = 

etc.; together with Motor Op- the manufacturer particularly specified Brist Lt 





erated and Solenoid Controller 


J Pad > er , ¥ < " nt, an 
Sites oat Caaal Gomde. Automatic Temperature Control Equipment, 


has relied upon its performance implicit 


The Bristol Company, Waterbury, Cont 


I 
Jen 


Boston Philadelphia _ Birmingham Chicago , 
New York Pittsburgh Detroit Akron St. Louis San Franct 





